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BUILDING ENERGY PERFORMANCE MANUAL
1. Introduction
The Department of Defence Building Energy Performance Manual (BEPM) sets out Defence policy and requirements for energy and resource efficiency which reduce greenhouse gas emissions for Defence buildings. This manual has been developed to replace the Building Code of Australia (BCA) Section J components of the Defence Green Building Requirements Part 1 policy document. The manual does not replace Defence Environmental Management policy requirements on non-BCA Section J matters such as waste, water, Green procurement, transport etc. The BEPM is intended to assure compliance with the National Construction Code Building Code of Australia (BCA) Section J Energy Efficiency and includes additional related Defence specific requirements.  
This manual can be accessed from the Defence Estate Quality Management System (DEQMS) website on the Defence Intranet.  It is also available to the public on the Internet at http://www.defence.gov.au/im/.

1.1 Aim

The aim of this manual is to assist those involved in formulating building requirements for Defence buildings. It defines Defence requirements for energy and resource usage efficiency to reduce greenhouse gas emissions. The term ‘building’ in this context includes Defence buildings, facilities, installations, central plant and equipment complexes and the like.  
1.2 Application

The BEPM policy and requirements apply to the briefing, design, and construction of Defence buildings, and the refurbishment, alteration or addition of existing Defence buildings. 
Whilst BEPM policy and requirements are not intended to be applied retrospectively to existing Defence buildings, BEPM application to existing buildings is not precluded in specific circumstances where justified by inefficient energy and resource consumption that can be cost effectively addressed. 
Defence buildings shall comply with all applicable regulatory requirements and standards including Commonwealth, State and Territory regulations, codes of practice and other subordinate legislation.  
BCA 2011 Volume 1 Appendices cover specific State and Territory variations and additions which affect compliance with the national provisions of BCA 2011 Volume 1 Part I2 and Section J. These include deletion of BCA 2011 Part I2 and Section J, replacement by BCA 2009 Part I2 and Section J, and BCA 2011 Section J not applying to various building Classes. Defence’s intent is for the BEPM to apply to all Defence buildings in all States and Territories. Consequently, the BEPM shall take precedence over BCA 2011 Volume 1 Appendices, and the national provisions of BCA 2011 Volume 1 Part I2 and Section J shall apply to all Defence buildings in all States and Territories. 
Where any difference is perceived between application of the BEPM and requirements defined in the regulations, codes, legislation and standards, the matter shall be referred to the Directorate of Estate Engineering Policy (DEEP) for resolution.

The content of reference regulations and standards, and other publications, have not been repeated in this manual unless necessary for descriptive purposes. Where necessary an appropriate reference is made to the source of the information.
1.3 Reference Standards

1.3.1 Regulations and Standards

Reference is necessary to current issues of the following documentation in order of precedence:

a. National Construction Code Series. Building Code of Australia (BCA). (Reference to the BCA in this manual shall be understood to mean the National Construction Code Series, Building Code of Australia). 
b. Energy Efficiency in Government Operations Policy (EEGO).
c. Defence strategies, policies and guidelines for Energy, Green Procurement and Climate Change.  

1.3.2 Reference Documents 

Reference should be made to the following publications to assist compliance.
ABCB Publications
a. Information Handbook – Energy Efficiency Provisions for BCA Volume 1
b. Handbook - BCA Section J -Assessment and Verification of an Alternative Solution
c. Handbook - Applying energy efficiency provisions to new building work associated with existing Class 2 to 9 buildings
d. Handbook - Energy Efficiency Provisions for Electricians and Plumbers
Other Publications
National Australian Built Environment Rating System (NABERS)

1.4 Sponsor

This document is sponsored by Directorate of Estate Engineering Policy (DEEP) in consultation with the Directorate of Energy Efficiency and Resource Management on behalf of the Technical Authority Assistant Secretary Estate Policy and Environment (ASEPE). Enquiries may be directed to:

Director Estate Engineering Policy

Brindabella Park (BP-2-B049),

Canberra ACT 2600

Tel: (02) 6266 8178 Fax: (02) 6266 8211 Email: DSG - ID Engineering Policy @defence.gov.au  
2 Policy Objectives and principles
2.1 Policy Objectives

Defence is committed to meeting its obligations under Government energy policies and to support the Australian Government in meeting international greenhouse emission reduction targets.
Defence’s policy objective is to optimise energy and resource efficiency for Defence buildings and thereby reduce greenhouse gas emissions, energy consumption and demand from Defence buildings in accordance with BCA and Defence requirements through:
a. efficient energy usage by:
i) providing buildings that minimise the need for, size of, and operation of engineering systems and services for the required functionality;

ii) maximising the efficiency of those systems and services;

iii) providing energy saving features that, as a minimum, comply with the energy provisions of the current version of the BCA and other Government Policy;

iv) incorporating additional energy saving measures above the BCA provisions as detailed in this manual; and
v) incorporating a minimum standard of practice for architectural, engineering, plant and equipment features which are in addition to the BCA provisions as defined by this manual;
b. reduced water usage; and
c. reducing the quantity of materials used, the embodied energy of these materials, reducing the impact of the selected materials on the environment, while providing the required functionality; and
d. selecting environmentally responsible products and services that achieve value for money on a whole of life basis whilst minimising environmental impacts (reduce waste, take fewer natural resources to produce, are reusable and recyclable); and

e. providing buildings that make efficient use of external resources such as public utilities, minimise use of non-renewable resources, minimise process emissions and minimise waste creation. 
2.2 Policy Principles

The following policy principles apply to all Defence buildings. They shall be used together with relevant Defence Environmental Management requirements (which are separate to the BEPM) in implementing the policy objectives:
2.2.1 Architectural

The design shall, to the maximum extent possible and without detracting from the required functionality, minimise energy consumption associated with building development and operation through cost effective application of:
a. minimised overall consumption of new and recycled materials through good design to eliminate unnecessary structure;
b. selection of materials that are low in impact in terms of greenhouse gas and toxic emissions due to energy consumption during the production, transport and whole of life of those materials;
c. selection of materials with consideration of their end of life dismantling, recycling, re-use and disposal and any consequent environmental impact;  

d. selection of materials with low out-gassing of volatile and toxic substances during and post-construction; 
e. minimised need for active cooling and heating through the use of resource efficient passive design features such as effective and appropriate landscaping, building orientation, thermal mass, insulation, shading, and regulated solar gain as appropriate to the local climatic conditions, the needs of the building and Defence end users;
f. the controlled use of natural light; and
g. an holistic approach to integration of building services.
2.2.2 Mechanical Services
The design shall, to the maximum extent possible, without detracting from the required functionality, and with due consideration of embodied energy, minimise energy consumption associated with building operations through cost effective application of:

a. Low-energy air-conditioning solutions such as natural ventilation and where appropriate, evaporative cooling, to minimise the use of active air-conditioning;
b. systems and equipment with high efficiency and coefficient of performance (COP) as established by compliance with BCA Section J performance requirements;
c. mechanical systems that maximise the use of local climate features such as diurnal temperature changes and low humidity to minimise the hours of active 
air-conditioning operation;

d. system designs that respond efficiently to variable heating, cooling and occupancy demands through the provision of services ‘on demand’ and the automated stopping of services when demand ceases;

e. services designed to respond efficiently to varying seasonal loads for the location; and

f. energy reclaiming systems to reduce primary energy consumption by mechanical services.

2.2.3 Lighting
The lighting installation shall provide a quality visual environment which enhances well being and occupant productivity while minimising energy consumption. Combinations of appropriate lighting and control technologies shall be used to take advantage of available natural light and occupancy patterns to reduce energy consumption by artificial lighting.
2.2.4 Renewable or Reclaimed Energy
The design shall, to the maximum extent possible and with due consideration of embodied energy, minimise the impact of building operations on the environment through the use of renewable or reclaimed energy. Generally, this shall be where it can be justified through whole of life (WOL) analysis based on a reasonable payback period and the calculation of the reduction in greenhouse gas emissions. Each individual case needs to be assessed to determine the ‘reasonable payback period.’ The location of the building shall also be considered particularly if it is located in one of the high energy consuming Defence facilities as determined by the Defence Quarterly Energy Report.  (The manual does not intend economic justification to be a limitation on, or the sole reason for, minimising the impact of building operation on the environment. Project specific requirements may determine justification for reasons other than economics).   
Refer BCA Section J Functional Statement JF1 concerning renewable and reclaimed energy sources. 
2.2.5 Hydraulic 

The design shall, to the maximum extent possible and without detracting from the required functionality, minimise energy consumption and the impact of building operations on the environment through cost effective application of:
a. rainwater collection and water recycling to minimise use of potable/main water for non-potable applications; and
b. the use of high water efficiency equipment and appliances to minimise water consumption in general.

c. Systems and equipment with high efficiency and coefficient of performance (COP) as established by compliance with BCA Section J performance requirements.
2.2.6 Defence Capability, Safety and Security
In some situations, other Defence considerations including health, safety, security or capability may be in conflict with energy efficiency and may need to take precedence over building energy performance requirements. Where this occurs, alternative approaches shall be investigated and assessed and best endeavours made to meet the performance requirements. All details associated with investigation and assessment of alternative approaches shall be stated in project reports. 
2.3 Building Energy Consumption and Reporting
2.3.1 Quantifiable and Non-quantifiable Energy Consumption
Greenhouse gas emissions shall be reduced by a reduction in the quantifiable annual energy consumption of Defence buildings.  Quantifiable energy is the energy that can be metered, such as electricity, gas, fuels, reclaimed energy from steam, hot water or exhaust, solar energy as hot water or steam or electricity, and other like energy sources.

Non-quantifiable energy presently covers energy embodied in construction materials or engineering equipment and energy associated with alternative methods of travel. As measures are developed to accurately account for presently non-quantifiable energy embodied in Ecological Sustainable Design (ESD) they will be incorporated in future amendments of this manual.

2.3.2 Demonstrating Use of Principles and Compliance with Objectives

Key processes required to demonstrate use of policy principles and achievement of the policy objectives in this manual include:

a. Service Provider’s reporting against a series of quantifiable performance based requirements through design, construction and post-construction. These may include, depending on Defence’s requirements for the building, energy consumption in accordance with the BCA predicted performance of alternative design measures, and post-construction performance testing.

b. Reporting against the requirements of minimum design standards including the BCA and this manual.  The purpose of these standards is to set a minimum benchmark of design and system and equipment selection that avoids basic inefficiencies being built into Defence buildings.

2.3.3 Energy Consumption Reporting
It is important to have an effective review process to enable building energy consumption to be tested throughout the design and construction phases and the Defects Liability Period to ensure compliance with Defence building energy performance policy, objectives and principles.

Energy consumption is the anticipated or actual energy consumption of the building and particular services and equipment. The annual energy consumption as referred to in this manual is ‘Regulated’ energy consumption and to the extent which can be determined, ‘Unregulated’ energy consumption, which are defined as: 
a. Regulated energy is the energy consumption that can be reasonably controlled from a technical perspective, e.g. base building systems including air-conditioning, base building lighting, lifts, and domestic hot water. 

b. Unregulated energy is the energy consumption of equipment that, beyond procurement, is largely under the control of occupants, e.g. occupant controlled computers, tenancy lighting, conference room supplementary air-conditioning, and occupant equipment.

The annual energy consumption and the information required by this manual shall be progressively determined and provided throughout the design stage and further refined during construction and commissioning until finally measured and proven during operation of the building during the Defects Liability Period. 
The calculated energy consumption shall be tested against energy performance targets set by Defence policy, by standards and where applicable, during design, as part of the project reporting process. The finally measured energy usage shall also be tested against the calculated energy consumption as part of the project reporting process. Refer to Appendix A – Energy Performance Summary Report and Drawings which includes mandatory requirements for calculation and reporting of Annual Energy Consumption.  
2.4 Quality Assurance and Peer Review
All BEPM reports, drawings and related documents submitted to Defence for review or other purposes shall include evidence of the Service Provider’s Quality Assurance and peer review process having been carried out by appropriately qualified and experienced reviewers. For auditing purposes, reviewers and those persons designing, drafting, verifying and approving documents shall be identified by name on the reviewed documents, not by initials.  
Suitable evidence may be provided on each of the submitted documents or alternatively, overall certification may be provided in a covering letter on company letterhead. Defence may deem inadequate evidence or certification as lack of verification and grounds for rejection. 

Peer review shall be carried out by suitably qualified, experienced and technically competent persons who are independent of the design, documentation or reporting process for the particular Defence project. Peer reviews by persons not technically qualified and experienced in the particular engineering disciplines are unacceptable to Defence. 

3  Building ENERGY Performance Requirements

3.1 Application

The building energy performance requirements in this manual apply to all new construction, alterations, additions, refurbishments and to significant refurbishment projects.  (Significant Refurbishment projects are described in more detail below). These requirements serve to assure compliance with policy objectives and policy principles by requiring:
a. energy saving features to be integrated into the design and installation that, as a minimum, comply with the energy provisions of BCA Section J;

b. the integration of the energy saving features together with the functional performance requirements into the design and installation so that both the functional performance requirements and the minimisation of energy consumption are realised;

c. the building commissioning to prove achievement of the design energy performance while achieving the other functional performance requirements;

d. documentation which is progressively developed by the Service Provider to demonstrate compliance with this manual at the Defence specified design stages, which shall typically be the 30% Concept Design stage, 50% Schematic Design stage, 90% Detailed Design stage, the ‘For Construction’ stage and the ‘As-Built’ stage of the installation; and

e. documentation of the energy saving features and details to be included on approved design drawings (approved by building certifier prior to construction) and on the 
As-Built drawings for operational use and any future refurbishments.

The extent of application of the policy, performance and reporting requirements in this manual to specific Defence projects shall be determined by the project size, complexity and requirements. Relatively simple, uncomplicated projects such as provision of a new Q-Store have different requirements for the extent of application of the BEPM, to complex, multi-building type projects. Where doubt exists as to the application of the BEPM policy, performance and reporting requirements for a specific Defence project, the Service Provider shall submit a request for clarification to Defence (DEEP) via the Defence Project Officer, in a timely manner.       

Significant Refurbishment Projects
Significant Refurbishment projects require the entire existing building to be made compliant with current building policy, performance requirements and standards. Indicatively, significant refurbishments are those that can change the total building and services regulated annual energy consumption by more than 10%. The 10% limit applies to those staged refurbishments that occur over a 3 year period with no less than a 3 year period between one set of refurbishments and the next set. 

Defence will determine if a refurbishment is to be classified as a Significant Refurbishment for the purposes of this manual. Typically the requirement for Significant Refurbishment classification will be addressed in the Defence contract and the FDB.  
3.2 BCA Section J Energy Efficiency Provisions 
The design of the building and services shall comply with the performance requirements of the project applicable edition of the BCA, which is that version determined by the Building Certifier in consultation with Defence (DEEP) or the edition nominated in the Defence contract.  In general, designs finalised after 1 May each year will need to comply with the new edition of the BCA.
Compliance shall be demonstrated by either complying with the BCA Deemed-to-Satisfy (DTS) provisions or else demonstrating compliance through the use of an Alternative Solution.  Compliance assessment and certification shall be provided by the relevant competent persons as appropriate for that Section and Part of the BCA as detailed in Section 5 of this manual, in accordance with a suitable Verification Method allowed under the BCA.
The Assessor and/or Certifier shall provide written evidence to Defence of their qualifications, experience and competence with the application of BCA Section J.  Certification stating the Assessor’s name and credentials shall be provided at all Project reporting stages required under 3.2.3 BCA Compliance Documentation and Software below.
3.2.1 Deemed-to-Satisfy Approach
The DTS criteria used for the building and services shall be clearly documented and tabulated with points of compliance.  Refer to 3.2.3 BCA Compliance Documentation and Software for reporting requirements.
3.2.2 Alternative Solution Approach
Where an Alternative Solution is proposed, compliance with the BCA shall be fully demonstrated by a permitted Verification Method allowed under the BCA (Provisions A0.8: Alternative Solutions. A0.9: Assessment Methods. A0.10: Relevant Performance Requirements), using JV3 of Section J (Verification using a Reference Building) and energy modelling software that is compliant with BCA Section J.  Guidance is provided in the following BCA publications to assist Service Providers with design and use of appropriate Verification Methods and software:
a. Information Handbook – Energy Efficiency Provisions for BCA Volume 1
b. Handbook - BCA Section J -Assessment and Verification of an Alternative Solution
The hourly use profiles and the relative levels for occupancy, regulated energy consuming systems and equipment such as lighting, air-conditioning, ventilation, lifts, domestic hot water and unregulated energy using systems and equipment such as computers, Datacom equipment and machinery, shall be developed by the design Service Providers in consultation with the Defence project team for the specific building.

Alternative Solutions which exceed any DTS individual element stringency specified by the BCA by greater than 25% shall be justified to Defence’s satisfaction, by comprehensive energy consumption and greenhouse gas emission studies and supporting cost benefit studies.

All assumptions and outcomes of the verification methods shall be documented as required under 3.2.3 BCA Compliance Documentation and Software.
3.2.3 BCA Compliance Documentation and Software
Design decisions made with respect to achieving compliance with the BCA must be fully documented and demonstrated in project design reports.  The level of documentation may vary depending on complexity and design Service Providers should discuss with Defence (via the Defence Project Officer) the scope of documentation required to allow acceptance and acknowledgement of any Alternative Solution.

Under the BCA DTS compliance path for Defence projects the supporting documentation shall include the information in a summary report as detailed in Appendix B of this manual.

Where an Alternative Solution is proposed, decisions made with respect to achieving compliance with the BCA must be fully documented and demonstrated by an approved Verification Method allowed under the BCA.  Under the Alternative Solution compliance path the supporting documentation must include all assumptions made in the modelling, including profiles and relative levels for occupancy and regulated and unregulated energy consuming systems and equipment.  All modelling software must be BCA protocol compliant and accredited.  The supporting documentation shall include the information in a summary report as detailed in Appendix C of this manual.
An Energy Performance Summary Report shall also be provided as detailed in Appendix A of this manual and shall include Energy Performance Drawings as part of all approved drawings.  This information shall be updated at completion of installation and commissioning and shall form part of the ‘As-Built’ drawing set.

In addition to the above, the design report shall specifically address Defence policy objectives and policy principles of this manual detailing the design considerations and measures implemented by the design.  Suitable analysis in the form of cost benefit and system selection shall also be included in the design report to fully justify the chosen systems. Defence may also request the Energy Analysis Report and software input data files to assist assessment.
The summary reports required in Appendices A, B and C shall be provided initially at the 30% CDR and shall be progressively updated at all Defence specified design reporting stages for the project i.e. 50% SDR, 90% DDR, the ‘For Construction’ stage and at the end of installation and commissioning ‘As-Built’ stage. The summary reports shall be presented in a format that allows easy comparison between the reports for each stage of the particular Defence project.  Departures from minimum criteria set in a previous stage shall be identified in subsequent project stage reports together with the reasons justifying the departures, the associated implications for the design and corrective actions proposed. The intention is to progressively develop and document the proof of compliance information required by Defence as projects evolve through the design, construction and operation stages. 
3.3 Energy Efficiency in Government Operations (EEGO)

Defence shall comply with all applicable Government policy.  Consequently, design reports shall document compliance and achievement against all relevant Government policy including the Energy Efficiency in Government Operations (EEGO) policy, in particular the minimum energy performance standards.  Where there is conflict between Government policy and the BCA or this manual, the matter shall be documented in the design report together with the proposed action and referred to Defence (via the Defence Project Officer) for review and comment.  Designer Service Providers shall review and coordinate with Defence the scope of documentation required to allow acceptance and acknowledgement as detailed in section 5.2 of this manual. 
Where a building is less than 2,000 m2 Defence still attempts to achieve 4.5 stars ABGR or equivalent. Design shall achieve this requirement unless an alternative solution is approved in accordance with clause 3.2.3 of this manual. 
3.4 National Australian Built Environment Rating Scheme (NABERS)
This requirement applies to Defence buildings and services where the Defence contract, the FDB, or Defence Environmental Management specifically require a National Australian Built Environment Rating Scheme (NABERS) rating and corresponding NABERS Guide to Building Energy Estimation .
a. The building and services shall be simulated to estimate energy consumption.  The methodology for the simulation and comparison shall be as required for compliance with Section J of the current BCA at the time of assessment (unless contractually required otherwise), including the use of realistic equipment and occupancy loads and schedules, customised for the building.  The general level of detail and reporting required for these reports shall be as required in the NABERS Guide to Building Energy Estimation. 

b. The simulated energy consumption of mechanical, hydraulic services and lighting (“regulated energy”) shall be extracted from the simulation in the form of targets for post-construction operation.  If necessary targets shall be based on revised occupancy schedules derived on the basis of realistic/actual operating patterns.
c. Compliance assessment and certification shall be provided by Service Providers currently accredited and suitably experienced to make a NABERS assessment.  Documentation that states the assessor’s name and credentials shall be provided at each required stage as shown in Appendix D.
d. The NABERS assessment shall be included on the Energy Performance Summary Drawings and in the Energy Performance Summary Report and NABERS Summary Report described in Appendices A and D.

3.5 Technical Requirements for all Defence Buildings except Data Centres
3.5.1 Building Sealing

All heated and cooled spaces (other than spaces defined by BCA Provision J3.1) shall be sealed in accordance with the requirements of the current version of the BCA Part J3 ‘Building Sealing’ and to the degree necessary to reduce air leakage through the building envelope to a rate of:

· 1.0 air change per hour (AC/hr) for perimeter zones of depth equal to the floor-to-ceiling height when pressurising plant is operating; and

· 1.5 AC/hr for the whole building when pressurising plant is not operating.   
The term ‘building envelope’ in this context shall be as defined by the BCA: ‘The parts of a building’s fabric that separate a conditioned space or habitable room from the exterior of the building or from a non conditioned space.’  

All sealed buildings shall be suitably pressure tested to adequately prove performance in accordance with BCA Part J3 ‘Building Sealing.’ Guidance on an appropriate procedure for determining building sealing effectiveness is provided in the Air Tightness Testing and Measurement Association (ATTMA) Technical Standard L2 - Measuring Air Permeability of Building Envelopes, (Non-Dwellings) Oct 2010 Issue. (Pressure testing for building sealing shall generally be carried out irrespective of building size. However, exceptions may apply at Defence discretion to specific building types and size which are unsuitable for the testing procedure).    
Where a building is considered by Defence as being sufficiently large or complex that it is not feasible or practical to carry out building sealing testing on the entire building or complex, consideration shall be given to alternative sealing testing procedures such as:

· testing each self contained compartment or floor by floor; or 

· testing parts of the building or complex which are considered by Defence as representative of the adequacy of the sealing implemented throughout the building or complex.  
The design sealing rate and the total (overall) sealing rate calculated for the building shall be provided at each design reporting stage. The design and tender documentation shall include the building sealing rate objectives, the construction methods to achieve the objectives and the testing methods to verify that the objectives have been met.

Testing shall be carried out with appropriate, clement weather. Without extremes of internal and external temperatures or wind speed (i.e. ≤ 6 m/s) to ensure valid test results.  

Extensions to existing buildings or complexes shall be tested for BCA building sealing compliance. Testing shall where possible be carried out separately from the existing buildings or complexes as independent compartments. 

3.5.2 Annual and Seasonal Maximum Demand
Provide the annual maximum demand in total and per unit of floor area of electricity and gas for the building.  The floor area is that defined in the BCA.
In addition, for each design reporting stage provide the total floor area for specific functions, for example, office area, auditoria, conference rooms, Datacom equipment rooms, carparks, and the seasonal and maximum demand rates (kWh, MJ), and the demand rates per unit floor area (W/m2, MJ/h.m2) for:
· lighting;
· building function power separately for machinery, process equipment, etc;
· total air-conditioning and ventilation services at full cooling;
· total air-conditioning and ventilation services at full heating;
· air-conditioner fans (excluding those in packaged air-conditioners);
· ventilation fans;
· packaged air-conditioners;
· central chilled water systems including pumps and heat rejection equipment;
· central heating; and 
· domestic hot water.
For example the function area for carpark exhaust fans is the carpark area; for toilet exhaust the building area; for office heating or cooling the air-conditioned area; for Datacom equipment room heating or cooling the air-conditioned area; for hanger ventilation fans the hanger area, etc.
Similarly, at each design reporting stage (i.e. 30% Concept Design, 50% Schematic Design, 90% Detailed Design, ‘For Construction’ and ‘As-Built’) provide the total space floor area for the function and the design rates per unit floor area of the space for:
· air-conditioner maximum cooling and heating loads (W/m²);
· air-conditioning fan supply air rates (L/s.m²);
· central plant total loads for cooling and heating (W/m²); and
· ventilation supply and exhaust air rates (L/s.m² of area served).
3.6 Technical Requirements for Defence Data Centres
Defence Data Centres are those buildings, facilities or rooms within buildings which primarily contain electronic equipment used for data processing, data storage and communications (i.e. rack mounted servers and equipment, network equipment, storage equipment, IT Datacom equipment etc). Data Centres encompass the range of large scale mission critical Defence facilities down to small scale Defence server rooms. Typically, they are spaces separated from other building spaces and with dedicated air-conditioning systems.  
The energy performance and energy consumption of all Defence Data Centres with a total input power to the Data Centre equipment of more than 20kW shall be modelled using a Verification Method described in section 3.2.2 above. The modelling shall be carried out with occupancy, lighting and Data Centre equipment power levels and usage profiles that represent the expected operation of the Data Centre.
A NABERS Energy rating for Data Centres is currently under development. Defence requirements for energy rating of Defence data centres shall be reviewed following release of the NABERS rating tool and the BEPM may be revised accordingly.  

3.6.1 Data Centre Sealing

The Data Hall space within the Data Centre which contains the Datacom equipment shall be tested for building sealing in accordance with the procedure described in ATTMA Technical Standard L2 Oct 2010 Issue, to an air leakage rate of not more than 0.2 m3/h.m2 of surface area including the floor, walls and ceiling or roof structure forming the envelope of the air conditioned Data Hall space, at normal operating static pressure or 50 Pa static pressure, whichever is the greater. 
Utility areas within the Data Centre excluding the Data Hall shall be tested for building sealing in accordance with BCA requirements as described in clause 3.5.1 above. 

In addition, Data Hall spaces within the Data Centre shall be vapour sealed to a level that minimises moisture vapour transmission between the controlled conditioned space and adjacent environments.  
3.6.2 Data Centre Space Conditions
Data Centre buildings that require control of dew point, dry bulb temperature, wet bulb temperature, relative humidity or associated rates of change  shall provide supply air conditions at the inlet to Datacom equipment within the boundaries of the condition envelope shown in Table 3.6.2.
The boundaries of the condition envelope may be adjusted to suit the Datacom equipment manufacturers’ requirements however, the envelope boundaries shall not be increased.  Defence shall be advised of any such proposed condition envelope adjustments during design planning and development.
Table 3.6.2 – Datacom Inlet Air Condition Envelope#

	Dry Bulb Temperature Range
	18 to 27oC Dry Bulb

	Humidity Range, non-Condensing
	5.5oC Dew Point to 60% Relative Humidity and 15oC Dew Point


#
These conditions are:
· From ASHRAE TC9.9 2011 Thermal Guidelines for Datacom Equipment – Expanded Data Center Classes and Usage Guidance.
· For Classes A1 to A4 with Datacom equipment powered on. 
· ASHRAE Recommended Equipment Environmental Specifications.
· Require altitude derating above 950 m for Classes A1 and A2 in accordance with the Thermal Guidelines. 
For ASHRAE 2011 Class A1 the environmental rate of temperature change shall be less than 5oC/hr and the rate of humidity change shall be less than 5% RH per hour, with no condensation. 

3.6.3 Data Centre Air-conditioning System Selection
The air-conditioning system shall be selected, designed and installed to reduce energy consumption in operation. (Selection shall be in accordance with the DEQMS HVAC System Selection Methodology and Reporting process which incorporates considerations for energy efficiency). Appropriate strategies may include:
· the use of indirect economy cycles or free cooling alternatives such as free cooling chillers.  Direct outside air economy cycles serving Data Halls shall be avoided to prevent ingress of dust, pollen, smoke, fumes and other contaminants, and avoid energy and water use issues associated with RH control. (Refer to following comments on Defence capability);
· the use of evaporative humidifiers;

· providing an optimum balance between air cooling and liquid cooling;
· using efficient systems and equipment at part load and full load operation; and

· using efficient control strategies, load matching techniques by variable speed drives and variable capacity compressors, and accurate equipment sizes.

Energy reduction concepts shall be tried and proven in similar operational environments. Defence Data Centres shall not be used to prove new design concepts, systems, plant, manufacturing or construction techniques. Reducing Defence Data Centre energy consumption shall not be at the expense of Defence capability, safety or security, or at the expense of Data Centre reliability, availability or continuity of service. 

Supply air temperature shall be optimised to minimise the total energy consumption of the sum of the main air-conditioning fans plus the Datacom equipment fans.  Datacom energy consumption shall be separately calculated for fixed speed fans and for variable speed fans. 
The Service Provider shall carry out Computational Fluid Dynamics (CFD) studies to prove air flows and space temperatures throughout Data Halls. CFD software shall be industry recognised and compliant with BCA protocols wherever possible. CFD studies shall be carried out by suitably qualified engineers with mechanical (HVAC) experience and prior Data Centre CFD experience (rather than CFD/software engineers with no mechanical HVAC experience), generally in accordance with the qualifications and experience described in section 5.1.2 of this manual. CFD modelling assumptions shall be clearly stated in CFD studies and shall be realistic for the application (i.e. allowing correct modelling for computer floor restrictions etc). CFD modelling shall allow for the effects of realistic operational scenarios such as maintenance personnel removing computer floor tiles. 
Where the specific details for the Data Centre equipment is not known, generic details shall be used in estimating the power of Data Centre fans.  Provide supporting data of generic information.
Except for emergency operation the Datacom equipment fans and main air-conditioning fans shall not be operated at noise levels that exceed the recommended operating noise levels of AS/NZS 2107, Acoustics—Recommended design sound levels and reverberation times for building interiors.

3.6.4 Annual and Seasonal Maximum Demand
Provide the annual maximum demand in total and per unit of data room floor area, excluding plant rooms, offices and other utility spaces, of electricity and gas for the building.
For each project reporting stage provide the total space floor area for the Datacom equipment, the seasonal and maximum demand rates, and the demand rates per unit floor area for:
· lighting;
· building Datacom equipment power;
· total air-conditioning and ventilation services at full cooling;
· air-conditioner fans (excluding those in packaged air-conditioners);
· ventilation fans;
· packaged air-conditioners; and
· central chilled water systems including pumps and heat rejection equipment.

3.6.5 Power Utilisation Effectiveness
Provide calculations of the Power Utilisation Effectiveness (PUE) for the Data Centre.  PUE is a metric for characterising and reporting on the overall infrastructure efficiency of a Data Centre. It is defined as:

PUE = PTOTAL / PIT POWER

where 

PTOTAL – 
total Data Centre energy consumption or power

and 

PIT POWER - 
Datacom equipment energy consumption or power.
The Datacom equipment power includes all equipment involved with providing the primary Data Centre functions such as:
· server computers;
· storage equipment such as disk drive arrays and tape libraries;
· Networking routers and switches; and

· keyboards, mice, screens and notebook computers used for monitoring, controlling and managing the Datacom equipment. 

The supporting services in the Data Centre are everything else and the items used to enable the Data Centre equipment to be operated including:
· the uninterruptible power supplies (UPS) and frequency converters;
· the power distribution equipment, power supply components such as cables and individual Power Supply Units (PSU), generators, switching boxes;
· cooling systems and devices such as Computer Room Air-Conditioners (CRAC), Air Handling Units (AHU’s), chillers, pumps, cooling towers, dry coolers, direct expansion air handling (DX) units and any water cooling equipment; 

· Data Centre lighting; and
· ancillary services. 

The Data Centre performance shall be designed and assessed to operate at a PUE of not more than 1.8:
a. for the design, on the basis of the Datacom equipment load being 25%, 50% and 100% of design load; and

b. in operation, on measured data for the first year of operation.

3.6.6 Energy Utilisation Effectiveness
Provide calculations of the Energy Utilisation Effectiveness (EUE) for all energy reducing options, as part of the HVAC Options Studies, and for the Defence selected options at each project reporting stage.  The EUE measures the energy performance of the Datacom equipment and services and accommodates the effect of energy reducing features (and reduced greenhouse gas emissions) on that performance.
The Data Centre EUE is defined as


EUE = ETOTAL / EIT

where 

ETOTAL – total energy consumption (MWh) of the Data Centre facility including Datacom equipment and supporting services

and

EIT – total energy consumption (MWh) of the Datacom equipment.
The EUE shall be evaluated on a seasonal and annual basis from the Verification Method modelling.  The seasonal and annual EUE shall be provided for the Data Centre:
a. for the design with and without energy reducing features such as heat reclaim, outside air cycles, and with Datacom equipment load being 25%, 50% and 100% of design; and

b. in operation, on measured data for the first year of operation.

The EUE shall be used by Defence as a comparative tool for assessing the benefits of proposed energy reducing options.

3.7 Minimum Energy and Water Efficiency Standards

The following minimum energy and water efficiency standards apply to all buildings
3.7.1 Architectural

Buildings or building spaces that are not provided with heating or cooling or provided with heating or cooling with a power input of less than 15 W/m2 shall be thermally treated to provide occupant comfort conditions or suitable conditions for processes within the building or building space as defined by the FDB and relevant standards.
3.7.2 Mechanical

Mechanical services requirements shall include:

a. All motors shall be high efficiency type as per AS/NZS 1359.5:2004, Rotating electrical machines – General requirements Part 5: Three-phase cage induction motors – High efficiency and minimum energy performance standards requirements  
b. Dead band between heating and cooling shall be no less than 1.5K (Kelvin). (Specific exceptions to this requirement may be briefed, typically being special purpose applications or processes with close tolerance control requirements).  
c. All Direct Expansion (DX) air-conditioners shall have variable speed (inverter drive) compressors. Larger systems shall use variable refrigerant volume (VRV) technology, unless the HVAC system selection process and WOL/Life Cycle costing determines this to not be cost effective. (Particular care shall be taken with VRV systems to ensure compliance with refrigerant standard AS/NZS 1677 Parts 1 and 2). 
d. DX systems shall have:

i) below 15 kWr, energy efficiency rating of at least;

i. 4.5 stars cooling and heating, except;

ii. 4.5 stars cooling only requirement in BCA Climate Zone 1; and

ii) above 15 kWr, a minimum Coefficient of Performance (COP) of 3 (cooling and heating).

e. Water cooled chillers shall have;

i) a minimum Integrated Part Load Value (IPLV)/Non-standard Part Load Value (NPLV) of:
· 6.0 below 400 kWr;
· 7.5 between 400 kWr and 800 kWr; and

· 8.0 above 800 kWr.

ii) a minimum COP at 100% load in line with Minimum Energy Performance Standards (MEPS)
· 4.3 below 350 kWr;
· 5.0 between 350 to <500 kWr;
· 5.1 between 500 to <700 kWr;
· 5.5 between 700 to <1000 kWr;
· 5.8 between 1000 to <1500 kWr; and 

· 6.0 above 1,500 kWr.
iii) IPLV and COP figures as determined according to ARI 550/590-1998 or ARHI 550/590-2003. 

iv) IPLV requirements are waived for sites in BCA climate zone 1, for which the average of the 50%, 75% and 100% COP figures evaluated at 29.5°C condenser water temperature must be not less than 80% of the stated COP requirement.  
f. Air cooled chillers shall have:

i) a minimum IPLV/NPLV of;

· 3.7 up to 700 kWr; and 

· 4.1 above 700 kWr. 

ii) a minimum COP of 2.7 at 100% load (in line with MEPS)

iii) IPLV and COP figures as determined according to ARI 550/590-1998 or ARHI 550/590-2003.
iv) IPLV requirements are waived for sites in BCA climate zone 1, for which the average of the 50%, 75% and 100% COP figures evaluated at 35°C ambient air temperature must be not less than 85% of the stated COP requirement.

g. Gas boilers shall either be of:

i) condensing type; and/or
ii) fan forced fully modulating type; and
iii) shall achieve a thermal efficiency complying with BCA Table J5.4b Minimum Thermal Efficiency of a Water Heater.
Atmospheric boilers may be used where determined cost effective and best fit for purpose option by the DEQMS HVAC System Selection Methodology and Reporting process.  

h. Electric heating may be provided for Defence buildings under specific circumstances. Typically this will be where the DEQMS-HVAC System Selection Methodology and Report process determines that it provides the best fit for purpose option on a WOL basis, in terms of capital, operating, replacement, maintenance and disposal costs. The reduction in greenhouse gas emissions and the requirement to reduce the Defence facility energy consumption shall also be considered in the WOL assessment. Electric heating shall comply with BCA Provision J5.4 (b) (ii) (H). In duct electric heating shall comply with BCA Provision J5.2 (a) (v) (C). and J5.4 (b) (ii) (H) which limit the allowable reheating temperature rise for fixed and variable supply air rates. 
i. The use of evaporative cooling, direct, indirect and via cooling towers is to be optimised (as appropriate to the particular Defence project)  to gain the full benefit of the dry climate in all locations where, based on design data from the Australian Institute of Refrigeration, Airconditioning and Heating (AIRAH) Technical Handbook, or the DEQMS-HVAC policy document for determining outdoor design conditions for air-conditioning and cooling load calculations, either: 

i) The difference between the coincident wet bulb and coincident dry-bulb cooling design conditions is greater than 10°C; or 

ii) The cooling wet-bulb design temperature is below 20°C.

3.7.3 Lighting
Lighting illumination power density shall comply with BCA Part J6 limits.  While achieving the lighting illumination power density limits, the chosen solution shall achieve a quality visual environment as described in AS/NZS 1680 series of standards, with adequate surface luminances while avoiding gloom, excessive contrast and glare. 
Appropriate lighting controls shall be provided, complying with BCA Part J6, to match lighting requirements with occupancy patterns and available natural light.

3.8 Metering Requirements 

Metering systems (electrical, gas, reclaim and alternative generation) shall be installed such that it is possible to measure the actual performance of all energy sources supplying a constructed Defence building in direct comparison to the post-construction performance targets. 
Building electrical energy metering systems shall be provided for all new and refurbished Defence buildings in accordance with the requirements of BCA Part J8 and Provision J8.3 ‘Facilities for energy monitoring.’ The intent of BEPM electrical energy metering requirements is BCA and Manual of Infrastructure Engineering - Electrical (MIEE) compliance. The BEPM metering requirements are not intended to cover electrical energy metering and sub-metering requirements which are additional to the BCA and required to comply with specific Defence contracts, user requirements, FDB’s, Defence Environmental Management Policy or the requirements of Commonwealth Energy Policy (i.e. EEGO Policy requirements). 
Technical requirements for electrical energy meter installations shall be in accordance with the MIEE.   
For Defence buildings where a NABERS rating is specifically required by the Defence contract, the FDB, or by Defence Environmental Management, provide all additional necessary metering and sub-metering for the scheme over and above that required by BCA Part J8. (Refer also to Appendix D). 
3.8.1 Electrical Metering 

In addition to the requirements above, the following electrical metering requirements shall apply. Electricity meters with minimum Class 1 accuracy (in accordance with AS 62052.11-2005 Electrical Metering Equipment (AC)) shall be fitted to all buildings to identify the required subcategories of energy consumption. Where this requires the use of multiple meters, a dedicated metering system shall be provided which reliably measures, stores and reports the energy data.  Refer to the MIEE for further metering requirements.
Provide the following additional metering for each building over 2,500 m2 in total area or where the annual electrical energy consumption is more than 125 kWh/m2.annum (or determined as such by modelling), or as otherwise required by the particular Defence project.    
a. For non packaged unit air-conditioning

i) the total air-conditioning fan energy consumption;

ii) the total refrigeration and ancillaries energy consumption;

iii) the total heating and ancillaries energy consumption.
b. For packaged air-conditioning separate metering of package systems where the annual electricity consumption consumption is more than 125 kWh/m2.annum.
c. Total ventilation fan energy consumption if the electricity use of the ventilation fans exceeds 15 kWh/m2.annum.  If less include with the air-conditioning fans.

3.8.2 Gas Metering

Provide additional metering for the following in accordance with Defence Environmental Management Policy.
Gas meters shall be installed in each building to individually identify the total gas consumption and the gas consumption of the following sub-categories: 

a. power generators;
b. boilers;

c. gas driven equipment;
d. domestic hot water;
e. kitchens; and
f. other facilities utilising gas (e.g. steam generators).
Gas smart meters shall be installed to all gas consuming new and refurbished buildings so that gas consumption of each building can be reported against. Meters must have the capability and connectivity via a modem to a National Gas Management System.
3.8.3 Other Fuel and Energy Systems

Provide additional metering for the following in accordance with Defence Environmental Management Policy.
Fuel meters shall be installed in each building to identify the fuel consumption of the following sub-categories: 

a. Diesel fuel for generators;
b. Reclaimed energy;
c. Solar systems, separately – cells; and

d. Domestic Hot Water (DHW).
3.8.4  Hydraulic Metering 

Provide additional metering for the following in accordance with Defence Environmental Management Policy.
Water meters shall be installed in each building to individually identify the water use of the following subcategories:
a. Total water consumption; 

b. Amenities water consumption (toilets, showers, basins); 

c. HVAC water consumption; 

d. Irrigation water consumption; and  
e. Process water consumption (e.g. operational equipment or use).
Water smart meters should be installed to all water consuming new and refurbished buildings so that water consumption of each building can be reported against. Water meters should also be installed to areas such as swimming pools, irrigation, cooling towers and water provided for ships and equipment cleaning. Meters must have the capability and connectivity via a modem to a National Water Management System.
4 Commissioning, Monitoring and Adjustment
Defence facilities shall be commissioned in accordance with DEQMS HVAC policy, the Defence contract, the FDB and specific project requirements developed and agreed during design. Building tuning and re-commissioning shall be undertaken post commissioning as required by the Defence contract and as appropriate to achieve the agreed energy performance targets. 

Commissioning, tuning and re-commissioning shall be carried out to ASHRAE Guideline 1-1996 The HVAC Commissioning Process and to the HVAC commissioning process described in ASHRAE Handbook ‘HVAC Applications’ chapter 43 Commissioning. 

The design Service Provider shall actively participate in commissioning to confirm the correct operation of the building.
An Independent Commissioning Agent (IAG) shall facilitate the commissioning process if required by the Defence contract or FDB. 

4.1 Reporting During the Defects Liability Period
As required by the Defence contract, the FDB or clause 3.8, the installation Service Provider shall monitor and report the performance of the regulated and unregulated energy consumption and total energy consumption (regulated plus unregulated) monthly during the Defects Liability Period (DLP) and for an additional period as necessary to achieve a minimum of one full year of building operation monitoring. (Water consumption monitoring and reporting during the same period shall be carried out in accordance with Defence Environmental Management Policy). 
The report shall demonstrate to the satisfaction of Defence that the regulated energy performance is in accordance with the energy performance targets set during design.  Any building exceeding the simulated performance targets developed during the design stage by 20% shall be reported directly to Defence together with proposed corrective actions and justification.
The monthly energy consumption report during the DLP must be of sufficient detail, broken down into regulated and unregulated energy consumption for all energy sources, that is, electricity, gas, solar and reclaimed energy.
The Service Provider shall provide a comprehensive report at the end of the DLP detailing:

a. final regulated, unregulated and total energy consumption by source;
b. expected greenhouse gas emission level, if appropriate;
c. corrective actions from the end of commissioning to the end of the DLP to improve the building performance;
d. comparison of the actual energy performance with the simulated performance targets; and 
e. future corrective actions to further reduce the operating energy consumption and greenhouse gas emission level; and

f. where applicable to the particular Defence project, a NABERS Summary Report for regulated and unregulated energy consumption.
The report shall be in the format of the tables in the Appendices:

As-Built drawings shall be updated to reflect any changes made during the commissioning, monitoring and adjustment stages and shall be in full agreement with the information provided in Appendix A tables. 
5 Certification, ALTERNATIVE DESIGN SOLUTIONS AND DISPENSATIONS

Certification is the authoritative act of documenting, demonstrating, verifying and assuring compliance with the requirements of all regulations, standards, policy and Defence requirements.
Certification shall be achieved through formal confirmation that the processes undertaken in the design, construction, commissioning, tuning and re-commissioning of the building systems, services and equipment have been correctly undertaken and adequately supervised by competent Service Providers. (Competent in this context includes but is not limited to, having qualifications, experience and abilities appropriate for the service or area of practice provided. Refer also to clause 5.1.2 below). 
All Defence buildings shall be certified as fit for purpose, safe and compliant, prior to their acceptance into service and ongoing use by Defence.

5.1 Design and Construction Certification

Design certification shall be provided by the responsible design Service Providers, on company letterhead, to confirm having met contract requirements. The certification shall establish the responsibility for the quality of the design, and provide a warrant to the effect that the design meets the defined requirements as reflected by the regulations, standards, FDB, specification and, as appropriate, the contract or agreement. All buildings shall be certified as meeting the applicable requirements detailed in this manual, are fit for purpose, safe and compliant, prior to their initial and ongoing use by Defence.

The method of certification may vary depending on the size and circumstances of the design effort.  Certification may involve a number of signatories across different disciplines. The certification shall confirm full compliance with the regulations, standards and policy and establish a baseline for the necessary maintenance and user documentation upon which release of the building can be based. To meet the requirements of this manual, certification shall be provided at the following stages:
a. design completion, prior to construction;

b. construction, completion of commissioning; and

c. at the end of defects liability period or 12 months operation, whichever the greater.

Final certification, or construction certification shall be provided after the testing, commissioning and evaluation activities have provided Defence the appropriate level of confidence that the constructed building derived from the approved design is verified against the approved design and specifications and is traceable back to the endorsed user requirements in the FDB. This includes compliance with all mandatory regulations, standards, policy and this manual.

Certification post-defects liability and 12 months operation confirms the actual operation of the building against the approved design.

5.1.1 Consultant and Sub-Consultant Design and Construction Certificates
Defence contracts require Service Providers to provide Design Certificates to certify that:

a. The design documentation complies with the requirements of the Contract and all statutory and Defence requirements; and

b. The works comply with the design documentation.
(Refer to the contract documents for the actual defined certification requirements)
Defence Requirements include all policies, plans, manuals, guidelines, standards, instructions (including departmental procurement policy instructions) and other Commonwealth or Department of Defence requirements which are applicable to the project. 

The certificates provide formal confirmation to Defence that the design and construction activities have been correctly undertaken and adequately supervised by competent personnel. The elements of certification shall be determined, agreed and documented at the earliest stages of a project. 

5.1.2 Building Practitioner Qualifications and Accreditation
It is a Defence requirement, that certification of Defence projects be carried out by an accredited Building Surveyor.  The certifier shall be accredited with the Australian Institute of Building Surveyors.  The certifier may be an employee of the Commonwealth, or any of its Government Business Enterprises and authorities, but one who has not been directly involved in the design or the construction of the building. 

The certifier may be a person on the design team provided they are engaged in an independent quality assurance capacity only. The certifier is responsible for the integrity of the accreditation provided by all other professional practitioners.

The certifier must check and confirm the qualifications and accreditation of all building practitioners for adequacy.

The registration of building professional practitioners, architects and engineers in Australia varies from State to State.  The following levels of qualification and accreditation are required for Defence projects:

a. Professional Engineer listed on the National Professional Engineers Register (NPER) maintained by Engineers Australia, for the appropriate area of practice including mechanical, electrical, fire, hydraulic, civil and structural engineering;
b. Professional Engineer and Practitioner registered with the appropriate State or Territory body; e.g. registration with the Board of Professional Engineers Queensland (QLD) for the State of QLD;

c. Member of the Illuminating Engineering Society of Australia and New Zealand (IES) in lieu of NPER for lighting design; and

d. Architect registered with the Australian Institute of Architects (AIA);

e. Registered as an Assessor of the National Australian Built Environment Rating System (NABERS), managed by the NSW Department of Environment and Climate Change.
Variations to above may be proposed and are subject to Defence approval.

Each professional practitioner involved in a Defence project shall be identified at the start of the project and must certify at each project stage, the relevant discipline work for which the practitioner is certified in accordance with Defence requirements. Any proposed changes to the identified professional practitioners during the course of the work shall be notified to Defence prior to the change occurring and shall ensure that replacement professional practitioners are no less qualified and experienced than those being replaced. 
5.2 Alternative Solutions and Designs

Whilst this manual details the minimum requirements for all Defence buildings, situations will occur where it is difficult or impossible for specific buildings to achieve compliance with the manual and referenced codes, standards and policy. Such situations may include special purpose buildings (e.g. special training facilities, simulators, etc), heritage requirements, or the existing structure of a building programmed for major refurbishment where the environmental performance or compliance required by Defence is not achievable. In this situation an alternative solution may be required. All proposals for alternative solutions require timely notification to Defence to assure the formal approval process.
Areas of a Defence project which may not or will not comply with the requirements of this manual, the BCA, or the appropriate codes or standards, would normally, but not always, be identified in the Defence contract or the FDB at the initial design stages of a project. Formal written Defence acknowledgement of alternative solutions or approval of dispensations shall be obtained by Service Providers at the initial design stages. Late or post-construction requests for dispensation approval are not acceptable to Defence. 
Requests for Technical Authority approval of alternative solutions and design must be supported by appropriate tests, solutions or other supporting evidence to ensure that the proposal still affords an equivalent level of safety, functionality and reliability to a fully compliant solution.

The Defence approval process for alternative solutions and designs shall not replace or supersede any statutory compliance requirements.
5.2.1 BCA Alternative Solutions
This manual nominates the BCA as the Defence minimum design and construction standard. As a general principle, all new facilities shall comply with the Deemed-to-Satisfy (DTS) provisions of the BCA and the requirements of this manual.

Designers may propose alternative solutions to the generally prescriptive requirements of codes and standards where allowed by those codes or standards. If alternative solutions are proposed for new or refurbished facilities, they shall not result in a decrease in standard, quality, performance or safety.  Reference should be made to the following ABCB guidance publications to assist design and use of appropriate Verification Methods and software:

a. Information Handbook – Energy Efficiency Provisions for BCA Volume 1; and
b. Handbook – BCA Section J –Assessment and Verification of an Alternative Solution.
5.2.2 Alternative Solution Approval Process
The formal alternative solution approval process would normally commence with a Defence Project Director or Project Officer or a Service Provider identifying an aspect of a proposed project, which, for reasons identified earlier either cannot comply with this manual, or proposing alternative design solutions to those prescriptive requirements of this manual, the BCA, and other relevant codes, standards and policies.

The Defence Project Director shall then forward a formal request for an alternative solution to Assistant Secretary Estate Policy and Environment (ASEPE) for recommendation through the Director Estate Engineering Policy (DEEP).

ASEPE has the responsibility for managing the provisions of Building Performance Policy for the Defence Portfolio and will seek a technical assessment and recommendation from DEEP and either acknowledge or reject the alternative solution.

The request for an alternative solution acknowledgement shall take the form of a Minute, with provision for the various levels of review, recommendation and approval. The request for an Alternative Solution Minute shall clearly identify:

a. the area of noncompliance (with specific reference to the appropriate section of the compliance document);

b. the reason for noncompliance;

c. all compensating factors;
d. alternative solution proposed; and

e. cost implications, where relevant, by comparison of the initial and through life costs of the DTS BCA (or other codes, standards and policies) provisions with those of Alternative Solutions.
Copies of any technical opinions or reports sought shall be enclosed. 
The submission shall then be forwarded to the project certifier to ensure that the submission, if approved, would contain sufficient detail to allow the Defence Project Director to complete the certification of the project. A statement from the project certifier to that effect, shall accompany the alternative solution request. 
Copies of finalised requests (approved or disapproved) shall be forwarded to the design Service Provider and project certifier. The original request and approved Alternative Solutions must be attached to the Defence Estate Management System (DEMS) and shall also be held on the project file.  A sample Alternative Solution request is provided in Appendix E.
5.3 Dispensations

In rare circumstances it may be necessary to approve a dispensation to the prescriptive requirements of this manual or reference codes and standards.  The Defence Project Officer shall consult with DEEP prior to submitting a dispensation request to determine suitability for acceptance and the required approval process.
Dispensations shall only be approved where they can be adequately justified after considering all practical alternatives and no suitable Alternative Solution exists or where adequately justified by the specific Defence requirement (e.g. training realism), and compliance cannot be achieved. Failure to adequately consider all relevant matters during design shall not be deemed sufficient basis for dispensation.

The dispensation approval process shall follow the same methodology as detailed above for the Alternative Solution and designs and any additional requirements set by Defence (DEEP).
APPENDIX A – ENERGY PERFORMANCE SUMMARY Report and DRAWINGS

GENERAL

The following Energy Performance Summary Report and associated discipline drawings shall be provided for each reporting stage and the For Construction and As Built stages as appropriate. Where information cannot be readily provided for a particular project stage due to the extent of project development which has occurred up to that stage, the information shall be progressively provided during subsequent stage reports. Information which is available or which Defence considers should reasonably be available at a particular project stage shall not be omitted from the submission for the project stage.
The tables in this Appendix describe the minimum information required by Defence and provide an indicative format for presentation of that information. Service Providers shall develop suitable tables and presentation of the required information to comply with Defence requirements. The Inputs Summary may be in the format of the input to the modelling program, subject to compliance with Defence requirements. 
Table A1 – Project and Site Details

	Project Details
	

	Site Location
	

	Climate Zone
	

	Project Stage
	

	BCA Edition
	


Table A2 – Building Details

Provide the following details for each building. Clearly show each building number on a plan drawing of the site including orientation relative to north.
	Building Number
	Class/Use
	GFA m²
	NLA m²

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Provide the details required in the following tables for each of the buildings above.  (Extend the tables as necessary).

Table A3 – Verification Method Used

	Building Number
	Method
	Software
	Service Provider/Verifier Name/Verifier Qualifications

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


VERIFICATION METHOD ENERGY PERFORMANCE OUTPUT SUMMARY

Provide the expected energy consumption and greenhouse gas emission rate of each building together with a summary for all buildings. The As Built performance shall be determined at the end of the Defects Liability Period.

Table A4 – Building Annual Energy Consumption and Greenhouse Gas Emission Rates

	Building Id.
	Annual Regulated Consumption, Credits, Emissions

	
	Energy consumption:
	Electricity 
Gas 
Other 
	MWh
GJ
GJ

	
	Energy credits:
	Electricity
Gas
Other
	MWh
GJ
GJ

	
	Energy Emissions

(tonnes CO2-equivalent):
	Electricity
Gas
Other
	

	Annual Unregulated Consumption, Credits, Emissions

	
	Energy consumption:


	Electricity 
Gas 
Other 
	MWh
GJ
GJ

	
	Energy credits:


	Electricity
Gas
Other
	MWh
GJ
GJ

	
	Energy Emissions

(tonnes CO2-equivalent):
	Electricity
Gas
Other
	

	Total Annual Consumption, Credits, Emissions

	
	Energy consumption:


	Electricity 
Gas 
Other 
	MWh
GJ
GJ

	
	Energy credits:


	Electricity
Gas
Other
	MWh
GJ
GJ

	
	Energy Emissions

(tonnes CO2-equivalent):
	Electricity
Gas
Other
	


Table A5 – Building Components of Annual Energy Consumption Calculation 

The steps Defence requires for the Verification Method are as described in the ABCB Handbook ‘BCA Section J –Assessment and Verification of an Alternative Solution.’ The steps are:
· Step 1: Calculate the theoretical annual energy consumption allowance by modelling a reference building, i.e. a DTS complying building based on the criteria in BCA Verification Method JV3(d) (i). This is Modelling Run 1. 
· Step 2: Calculate the theoretical annual energy consumption of the proposed Alternative Solution (building and services) using either the subject building’s criteria or those in Specification JV as required (BCA Verification Method JV3(a) (i)). This is Modelling Run 2. 
· Step 3: Calculate the theoretical annual energy consumption of the proposed Alternative Solution with the services modelled as if they were the same as those of the reference building (BCA Verification Method JV3 (a) (ii)). This is Modelling Run 3. 
· Step 4: Compare the theoretical annual energy consumption calculated in steps 2 and 3 to the annual energy consumption allowance calculated in step 1 to ensure that in both cases, the annual energy consumption of the reference building in step 1 is not exceeded by that in steps 2 and 3. 
	Component
	Calculated Annual Energy Consumption

	
	Modelling Run 1 

BCA Performance Requirement JP1: BCA Reference Building with DTS reference building fabric and services 
	Modelling Run 2

BCA Alternate Solution with proposed Defence building fabric and its proposed (specified) services
	Modelling Run 3

BCA Alternate Solution with proposed Defence building fabric and BCA DTS reference building services 

	
	Electricity

(kWh/annum)
	Gas 

(MJ/annum)
	Electricity

(kWh/annum)
	Gas 

(MJ/annum)
	Electricity

(kWh/annum)
	Gas 

(MJ/annum)

	Lighting 
	
	-
	
	-
	
	-

	Power
	
	-
	
	-
	
	-

	Heating 
	
	
	
	
	
	

	Cooling 
	
	-
	
	-
	
	-

	Air-handling 
	
	-
	
	-
	
	-

	Ventilation 
	
	-
	
	-
	
	-

	Lifts 
	
	-
	
	-
	
	-

	Hot water supply 
	
	
	
	
	
	

	Sub-total 
	
	
	
	
	
	

	Conversion factor 
	For Electricity kWh/annum to MJ/annum times by 3.6

	Elec Sub-total Conversion 
	(MJ/annum)
	-
	(MJ/annum)
	-
	(MJ/annum)
	-

	Area 
	m2

	Total 
	MJ/m 2.annum
	MJ/m 2.annum
	MJ/m 2.annum


Comparison of Calculated Annual Energy Consumption for Compliance Verification
	Modelling Run 1: BCA Reference Building with DTS reference building fabric and services. 
	MJ/m 2.annum

	Modelling Run 2: BCA Alternate Solution with proposed Defence building fabric and its proposed (specified) services. *
	MJ/m 2.annum

	Modelling Run 3: BCA Alternate Solution with proposed Defence building fabric and BCA DTS reference building services. *
	MJ/m 2.annum


* To verify compliance with BCA Section J for Defence buildings, Modelling Run 1 shall not be exceeded by Modelling Runs 2 and 3.
Heating Energy Source

Energy source for heating:...............................................................................................
Daily Occupancy and Operation Profiles
Refer to Appendix C of this manual for confirmation requirements.
VERIFICATION METHOD ENERGY PERFORMANCE INPUTS SUMMARY

BUILDING FABRIC

Table A6 – Roof and Ceiling Insulation

Provide a unique descriptor for each roof, wall, and floor element and show those identifiers on the drawings.  For each roof or ceiling that is part of the envelope provide the unadjusted thermal resistance value (R-Value) and solar absorptance.

	Roof
Id.
	Location and construction
	R-Value m2.K/W
	Solar

Absorptance

	
	
	
	

	
	
	
	

	
	
	
	


Table A7 – Envelope External Walls

For each part of an external wall that is part of the envelope provide the R-value and solar absorptance.

	Wall
Id.
	Location and construction including details of wall shading.  (State if thermal breaks are required).
	R-Value m2.K/W
	Solar

Absorptance

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table A8 – Non-Envelope External Walls

Provide the R-value for any wall, other than an external wall, that is part of the envelope.

	Wall Id.
	Location and construction including details of wall shading.  (State if thermal breaks are required).
	R-Value m2.K/W

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Table A9 – Envelope Floors

Provide the R-value for each floor that is part of the envelope of a building, other than one in a sole-occupancy unit of a Class 2 building or a Class 4 part of a building.

	Wall Id.
	Location and construction including details of wall shading.  (State if thermal breaks are required).
	R-Value m2.K/W

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


GLAZING

Table A10 – Glazing and Translucent Elements

Provide a unique identifier for each glazed window and glazed door element and show those identifiers on the drawings.

	Glazing Id.
	Location and construction including orientation and details of glass shading
	Area m2
	U-value W/(m2.K)
	SHGC

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


AIR-CONDITIONING AND VENTILATION SYSTEMS
Provide a unique descriptor for each air-conditioning and ventilation system and each piece of equipment and show those identifiers on the drawings.

Table A11 – Air-conditioning systems

	Air Cond. Id.
	System Details
	Area Served m²
	Design Load W/m²
	Fan Power W/m²

	
	Type: CV single zone, CV multi-zone, VAV+EDH, Induction, etc. 
Cooling: Chilled water, DX, etc.
Heating: EDH, hot water coils, etc.
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Averages:
	
	
	


Table A12 – Packaged Air-Conditioners

	Air Cond. Id.
	System Details
	Area Served m²
	Design Load W/m²
	Cooling EER Wr/Winput power. 
Heating COP 
	Fan Power W/m²

	
	Type:  Ducted, CV, heat pump, DX, VAV, VRF, heat pump etc.
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Table A13 – Ventilation Systems

	Vent. System Id.
	System Details
	Area Served m²
	Ventilation Rate L/(s.m²)
	Fan Power, W/m²

	
	Type:  Carpark exhaust, carpark supply, toilet exhaust etc.
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table A14 – Pumping Systems

	Pump System Id.
	System Details
	Area Served m²
	Design Load W/m²
	Pump Power W/m²

	
	Type: Primary or secondary, variable or constant volume chilled water. Primary constant volume hot water. Secondary variable or constant volume hot water. Constant volume condenser water, etc.
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Averages:
- Chilled water


- Heating hot water


- Condenser water

	
	
	


Table A15 – Chiller Performance

	Chiller Id.
	Chiller Details
	Capacity kWr
	Minimum EER at Full Load Operation Wr/Winput power  
	Minimum EER at IPLV Wr/Winput power  

	
	Type:  Air or water cooled. Centrifugal or screw. Free-cooling type. Magnetic bearings, etc.
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table A16 – Water Heater (Boiler or Hot Water Heating Unit) Performance

	Boiler Id.
	Heater Details
	Capacity kWheating
	Minimum Gross  Thermal Efficiency % at Full Load 

	
	Type:  Gas fired. Natural or forced draught.  Modulating burner, etc.
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


ARTIFICIAL LIGHTING

Table A17 – Lighting and Controls

Complete and provide the following tables for each of the artificially lit spaces for each project stage and For Construction and As Built stages.

	Room Id.
	Area m²
	Control Method
	Controls Adjustment Factor
	Permitted Adjusted Illumination Power Density W/m2
	Illumination Power Density Achieved W/m2

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Further Guidance

Refer also to ABCB Handbook – BCA Section J –Assessment and Verification of an Alternative Solution, Appendix A, Sample Energy Analysis Report for further guidance on the required reporting.   
APPENDIX b – DEEMED-to-Satisfy Compliance Summary Report
Complete the following tables for Deemed-to-Satisfy requirements of BCA Section J, in addition to those required in Appendix A. Where information cannot be readily provided for a particular project stage due to the extent of project development which has occurred up to that stage, the information shall be progressively provided during subsequent stage reports. Information which is available or which Defence considers should reasonably be available at a particular project stage shall not be omitted from the submission for the project stage.

The tables in this Appendix describe the minimum information required by Defence and provide an indicative format for presentation of that information. Service Providers shall develop suitable tables and presentation of the required information to comply with Defence requirements. 
BCA – SECTION J
With reference to the DTS requirements of Section J, provide the details of the design of each of the buildings and their engineering services listed in Appendix A and in the following tables.  Extend all tables as necessary.
State whether the requirement is met by a Y(es)/N(o) in the column under the Defence required reporting stage (e.g. 30% CDR, 50% SDR, 90% DDR, For Construction and As Built), unless a value is required such as a description, an R-value, an efficiency level, W/m2, or the like. The intention is for the tables to be progressively completed by the Service Provider during the various stages of project delivery to provide easily reviewable documentary evidence on the project record of compliance.    
If the requirement does not comply with BCA provide a detailed description of the Alternative Solution as required in Appendix C.
BCA Part J1 – BUILDING FABRIC

This section does not apply to a Class 2 sole-occupancy unit or a Class 4 part building.
Table B1.1 – Roof Types
Provide a description of each roof or ceiling that is part of the envelope and, with the ‘Roof No.’ identifier, show the roof or ceiling on a drawing of the building design.
	Roof
No.
	Location and construction details

	
	

	
	

	
	

	
	

	
	


Table B1.2 – Roof Type Thermal Properties
For each roof or ceiling that is part of the envelope provide the unadjusted Total R-value and upper surface solar absorptance value for heat flow upwards and downwards. (Refer BCA Provision J1.3 (a)).
	Roof
No.
	Total R-Value/ Upper surface solar absorptance value

	
	Concept Design Stage
	Other Defence required reporting stages
	For Construction Stage
	As Built Stage

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table B1.3 – Roof – Adjusted R-value
For each part un-insulated ceiling or roof, provide the percentage un-insulated area, the adjusted R-value for loss of ceiling insulation and state if a thermal break is required (Y/N). (Refer BCA Provision J1.3 ( c ) and (d)). Where the response is No (N) provide details clarifying the reasons.
	Roof No.
	Percentage un-insulated area / Adjusted R-Value / Thermal break required (Y/N)

	
	Concept Design Stage
	Other Defence required reporting stages
	For Construction Stage
	As Built Stage

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


. 
Table B2
Roof Lights
For each roof in which transparent or translucent roof lights are to be installed for light or ventilation purposes:

· If not required under BCA Part F4 (Light and Ventilation), provide the roof light shaft index, Solar Heat Gain Coefficient (SHGC), and Total U-Value. (Refer BCA Provision J1.4 (a).
· If required under BCA Part F4 provide the percentage area relative to BCA Provision F4.6 (Natural Ventilation) requirements, the SHGC and the Total U-value. (Refer BCA Provision J1.4 (b)).
	Roof No.
	Roof Lights not required: Roof light shaft index / SHGC / U-Value, or

Roof Lights required: Percent of  floor area  / SHGC / U-Value

	
	Concept Design Stage
	Other Defence required reporting stages
	For Construction Stage
	As Built Stage

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table B3.1 – Envelope Wall Types
Provide a description of the external and non-external envelope* wall types and, with the ‘Wall No.’ identifier, show on a drawing of the building design.  Identify the wall as external or non-external.  Include in the construction details a description of the wall shading, if thermal breaks are required, and any other details necessary to allow compliance assessment against BCA Table J1.5a (i.e. wall surface density, orientation, shading, outer surface solar absorptance value etc). 
	Wall
No.
	External, Non-External
	Construction details

	
	
	

	
	
	

	
	
	

	
	
	


* For the purposes of BCA Section J compliance ‘Envelope’ is defined as the parts of a building’s fabric that separate a conditioned space or habitable room from the exterior of the building or a non-conditioned space.
Table B3.2 – External Envelope Wall Thermal Properties
For the external envelope walls in Table B3.1 above, provide for each part of an external wall the Total R-Value and the outer surface absorptance value. (Refer BCA Provision J1.5 (a)).
	Wall
No.
	Total R-Value / Outer surface solar absorptance value

	
	Concept Design Stage
	Other Defence required reporting stages
	For Construction Stage
	As Built Stage

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table B3.3 – Non-External Envelope Wall Thermal Properties
For the non-external envelope walls in Table B3.1 above, provide the non-external walls Total R-Value and state if a thermal break is required (Y/N). (Refer BCA Provisions J1.5 (b) and (c)). Where the response is No (N) provide details clarifying the reasons.
	Wall
No.
	Total R-Value/ Thermal break required (Y/N)

	
	Concept Design Stage
	Other Defence required reporting stages
	For Construction Stage
	As Built Stage

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table B4.1 – Floor Types
Provide a description of the envelope floor types and, with the ‘Floor No.’ identifier, show on a drawing of the building design. The description shall include construction details, details of in-slab heating or cooling where provided and allowances for perimeter insulation and for any additional roof or ceiling insulation in accordance with BCA Provision J1.6 Floors.
	Floor
No.
	Location and construction details

	
	

	
	

	
	


Table B4.2 – Floor Thermal Properties

For the floors in Table B4.1 above that are part of the envelope provide the Total R-Value for each part of the envelope floor. (Refer BCA Provisions J1.6 (a) to (e)).
	Floor
No.
	Total R-Value / Perimeter edge insulation R-Value / Floor Total R-Value reduction and consequent Roof and Ceiling R-Value addition

	
	Concept Design Stage
	Other Defence required reporting stages
	For Construction Stage
	As Built Stage

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


BCA Part J2 – GLAZING

Table B5.1 – Glazing Types

Provide a description of the glazed elements with reference to the ‘Glazed Element No.’ and to the wall in which it is installed.  Reference the wall by the ‘Wall No.’ identifier.  Identify the type of window, shading and sizes, e.g. reveals, 600mm on left side only. (Refer BCA Provisions J2.4 and J2.5).
	Glazed Element No.
	Wall No.
	Glazed element details

	
	
	

	
	
	

	
	
	


Table B5.2 – Glazing Calculator Output

Provide a printout of the output of the ABCB Glazing Calculator program referenced in the BCA Guide for each building at each reporting stage. The calculation output shall clearly demonstrate compliance of the glazing with BCA Provision J2.4 by confirming the aggregate air-conditioning energy value attributable to the glazing does not exceed the allowance determined by BCA Provision J2.4 (b). 
BCA Part J3 – BUILDING SEALING
The following table confirms by a Y(es) or N(o) response, whether or not the building construction and equipment (designed and installed) comply with the sealing requirements of BCA Part J3 Building Sealing. Where the response is No (N) provide details clarifying the reasons. 
Table B6 – Sealing

	Item
	BCA Part J3 Detail
	Concept Design Stage
	Other Defence Required Reporting Stages
	For Construction Stage
	As Built Stage

	Roof Lights


	Compliance with sealing. (BCA Provision J3.3 (a)).
	
	
	
	

	
	Compliance with construction. (BCA Provision J3.3 (b)).
	
	
	
	

	Windows and doors
	Compliant air infiltration restriction seals fitted. (BCA Provision J3.4 (a)).
	
	
	
	

	
	Compliant air locks, self closing entrance doors or the like. (BCA Provision J3.4 (d)).
	
	
	
	

	Misc exhaust fans
	Fitted with compliant sealing device. (BCA Provision J3.5).
	
	
	
	

	Roofs, walls and floor construction 
	Compliance with construction to minimise air leakage. (BCA Provision J3.6).
	
	
	
	

	Evaporative coolers
	Fitted with a compliant self-closing damper. (BCA Provision J3.7).
	
	
	
	

	Air leakage rate compliance testing (Manual clauses 3.5.1, 3.6.1)
	-
	-
	-
	-
	


BCA Part J5 – AIR-CONDITIONING AND VENTILATION SYSTEMS
The following tables require a Y(es) or N(o) response as to whether or not the particular BCA requirement is met, or details of specific values as required (e.g. W/m2, efficiency %, kW etc). Where the response is No (N) provide details clarifying the reasons.
Table B7 – Air-Conditioning Units or Systems
All air-conditioning units or systems comply with the requirements of BCA Provision J5.2 (a).
	BCA Provision J5.2 (a)
	Concept Design Stage
	Other Defence Required Reporting Stages
	For Construction Stage
	As Built Stage

	Deactivation (J5.2 (a) (i))
	
	
	
	

	Motorised dampers where provided close on deactivation (J5.2 (a) (ii))
	
	
	
	

	Class 3 Building, deactivation (J5.2 (a) (iii))
	
	
	
	

	Ductwork sealed and insulated to BCA Specification J5.2. (J5.2 (a) (iv))
	
	
	
	

	Separate thermal zone control. (J5.2 (a) (iv) (A))
	
	
	
	

	Not control temperature by mixing hot and cold air. (J5.2 (a) (iv) (B))
	
	
	
	

	Limit CV reheating to 7.5K at nominal supply air rate and VAV reheating to J5.2 (a) (iv) (C)(bb)
	
	
	
	

	Variable speed fans for variable supply air systems other than packaged units. (J5.2 (a) (vi)). 
	
	
	
	

	Outside air economy cycles fitted. (Note BCA climate zone and unit capacity constraints). (J5.2 (a) (vii) (A) and (B)).
	
	
	
	

	Class 3 building temperature control for sleeping/non-sleeping periods. (J5.2 (a) (viii)).
	
	
	
	

	Max fan power
(J5.2 (a) (ix)).

Average sensible heat load W/m² *
Average maximum fan power W/m² for system serving not more than 500 m2 *

Average maximum fan power W/m² for system serving more than 500 m2 *
	
	
	
	


*
Refer to the floor area of the conditioned space.
Table B8 – Ventilation Systems
All mechanical ventilation unit or systems comply with BCA Provision J5.2 (b).
	BCA Provision J5.2(b)
	Concept Design Stage
	Other Defence Required Reporting Stages
	For Construction Stage
	As Built Stage

	Deactivation. (J5.2 (b) (i))
	
	
	
	

	Maximum ventilation rate of 120% of requirements of BCA Part F4 unless BCA J5.2 (b) (ii) (A) (aa), (bb) or (cc) applies
	
	
	
	

	For other than climate zone 2: With 1 m² or less per person and > 1,000 L/s air flow rate either BCA J5.2 (b) (ii) (B) (aa) energy reclaim or (bb) automatic modulation
	
	
	
	

	Fan power to airflow ratio
(J5.2 (b) (iii) (A) and (B)).

For > 1,000 L/s general mech vent system air flow rate.
Supply air ventilation W/(L/s) with filters and W/(L/s) without filters:

Exhaust air ventilation W/(L/s) with filters and W/(L/s) without filters:


Average supply and exhaust air ventilation W/(L/s) with filters:

Average supply and exhaust air ventilation W/(L/s) without filters:
	
	
	
	

	Carpark exhaust serving over 40 vehicles. 

Control as per BCA J5.2 (b) (iii) (B) (aa):

Min air-change rate as per BCA J5.2 (b) (iii) (B) (bb):
	
	
	
	

	Smoke hazard management of air con and vent not inhibited by BCA Provision J5.2 (a) and (b) compliance as described in Tables B7 and B8 of this manual
	
	
	
	

	Essential ventilation not inhibited by BCA Provision J5.2 (a) and (b) compliance as described in Tables B7 and B8 of this manual
	
	
	
	

	Energy reclaim, HEPA filter and BCA J5.5 miscellaneous exhaust system power is not inhibited by BCA Provision J5.2 (b) (iii). 
(Refer BCA J5.2 (d)). 
	
	
	
	


Table B9 - Time Switching
BCA J5.3 time switching provided and complies with BCA Specification J6 for the following requirements.
	BCA Provision J5.3
	Concept Design Stage
	Other Defence Required Reporting Stages
	For Construction Stage
	As Built Stage

	Each air-conditioning system of more than 10 kWr. (J5.3 (a) (i)).
	
	
	
	

	Each ventilation system of more than 1,000 L/s. (J5.3 (a) (ii)).
	
	
	
	

	Each heating system of more than 10 kWheating (J5.3 (a) (iii)).
	
	
	
	

	Time switching not applied for 24 hr occupancy / emergency services air con and vent. (J5.3 (b) (ii)).
	
	
	
	


Table B10.1 - Heating and Cooling Systems
All systems that provide heating or cooling comply with BCA Provision J5.4.
	BCA Provision J5.4
	Concept Design Stage
	Other Defence Required Reporting Stages
	For Construction Stage
	As Built Stage

	Insulation levels in accordance with BCA Specification J5.4. (J5.4 (a) (i)).
	
	
	
	

	Maximum pump power W/m² * for > 2 L/s water circulation systems.
(J5.4 (a) (ii) (A)).

Cooling load#
Chilled water: 

Condenser water: 
Heating load#
Heating water:
	
	
	
	

	Variable speed response to variable load for pumps of more than 3 kW pump power. (Except for safety or efficiency operation). 
(J5.4 (a) (ii) (B)).
	
	
	
	

	Water flow isolation of non-activated equipment. (J5.4 (a) (iii)).
	
	
	
	


*
Refers to maximum pump power per floor area of the conditioned space.
#
Identify the available BCA Table J5.4a Maximum Pump Power cooling and heating load range as applicable, e.g. Up to 100 W/m2, 101 to 150 W/m2 etc up to More than 400 W/m2. 
Table B10.2 – Heating and Cooling Equipment
Compliance with BCA Provision J5.4.
	BCA Provision J5.4
	BCA J Provision 5.4 Detail
	Concept Design Stage
	Other Defence Required Reporting Stages
	For Construction Stage
	As Built Stage

	Boilers and Hot Water Heaters
	Fuel type 
	
	
	
	

	
	Rated capacity kWheating
	
	
	
	

	
	Minimum gross thermal efficiency %
	
	
	
	

	
	Reticulated gas available at the boundary
	
	
	
	

	Electric Heating
	Where provided, meets J5.4 (b) (ii) (H):

(aa):

(bb):

(cc) for in duct heating:

as applicable. 
	
	
	
	

	
	Max capacity W/m2 of air con area

< 500m2 :

or, > 500m2 :
	
	
	
	

	
	Automatic turn off for outdoor space heating. (BCA J5.4 (b) (iii)):
	
	
	
	

	Packaged equipment EER[1]
	Air-conditioner - cooling
	
	
	
	

	
	Heat pump - cooling
	
	
	
	

	Refrigerant chiller performance EER[2] 
	Water cooled

Full load operation EER:

Integrated part load operation EER:
	
	
	
	

	
	Air or evaporatively cooled

Full load operation EER:

Integrated part load operation EER:
	
	
	
	

	Heat rejection equipment performance[3]
	Fan power on air-cooled condensers
	
	
	
	

	
	Fan power on cooling towers
	
	
	
	

	
	Fan power on closed circuit coolers
	
	
	
	

	
	Fan power on evaporative condensers
	
	
	
	

	
	Spray water pump power
	
	
	
	


[1]
Minimum energy efficiency ratio when cooling (Wr/Winput power) of each piece of packaged equipment when cooling with capacity within the range of 65 kWr to 95 kWr, and with more than 95 kWr. State the capacity range. (BCA Provision J5.4 (c)). 
[2]
Performance to ARI 550/590 or AHRI 550/590 of each refrigerant chiller that is part of an air-conditioning system of capacity up to 350 kWr. (BCA Provision J5.4 (d)).
[3]
Confirmation of performance for power items on each piece of heat rejection system used. Refer BCA Provision J5.4 (e) to (i).
Table B11 - Miscellaneous Exhaust Systems 
All miscellaneous exhaust systems comply with BCA Provision J5.5.
	BCA Provision J5.5
	Concept Design Stage
	Other Defence Required Reporting Stages
	For Construction Stage
	As Built Stage

	Facility to reduce energy consumption (BCA J5.5 (a) (i) (A))
	
	
	
	

	Stop the fan motor when the system is not needed (BCA J5.5 (a) (i) (B))
	
	
	
	

	Minimise exhausting of conditioned air (BCA J5.5 (a) (ii))
	
	
	
	


Note: applies to miscellaneous exhaust systems in Defence buildings with an air flow rate of more than 1,000 l/s, that is associated with equipment having variable demand such as commercial kitchen type exhaust systems, chemical bath exhaust systems etc.
BCA Part J6 - ARTIFICIAL LIGHTING AND POWER
Table B12 – Lighting Analysis

Complete and provide the following tables for each of the above buildings at each of Defence reporting stages and at the For Construction and As Built stages.

	Room Id
	Air conditioned or non-air conditioned space
	Area 

m2
	Permitted unadjusted power density W/m2
	Room Aspect Ratio (RAR)
	Room Aspect Ratio adjustment factor
	Permitted adjusted power density  W/m2  excluding controls adjustment factor
	Control Method
	Controls adjustment factor
	Permitted adjusted power density  W/m2
	Power density achieved W/m2

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


Table B13 – Lighting Summary

Include the results obtained for every completed stage up to the most current stage in the table below.

	Report/Stage
	Concept Design Stage
	Other Defence Required Reporting Stages
	For Construction Stage
	As Built Stage

	Total permitted lighting load including RAR adjustment factor but excluding controls adjustment factor (W)
	
	
	
	

	Total permitted lighting load with adjustment factors (W)
	
	
	
	

	Total lighting load achieved (W)
	
	
	
	


APPENDIX c – ALTERNATIVE SOLUTIONS COMPLIANCE SUMMARY REPORT
Provide the following information at each Defence reporting stage in addition to report required in Appendix A. Where information cannot be readily provided for a particular project stage due to the extent of project development which has occurred up to that stage, the information shall be progressively provided during subsequent stage reports. Information which is available or which Defence considers should reasonably be available at a particular project stage shall not be omitted from the submission for the project stage.
With reference to the BCA Verification Method JV3, provide details of the proposed design of each of the buildings and their engineering services listed in Table A2 in the following tables.  Extend all tables as necessary.

The tables in this Appendix describe the minimum information required by Defence and provide an indicative format for presentation of that information. Service Providers shall develop suitable tables and presentation of the required information to comply with Defence requirements. 
BCA PART J – PROPOSED BUILDING MODEL
Complete and provide the following tables for each of the above buildings.
Table C1 – Maximum Usage Levels

For each thermal zone provide the following information.  Show each thermal zone on a plan of the specific building.

	Occupancy
	The maximum usage level in terms of people per unit area of thermal zone against which the hourly rates of Table C2 are applied.

	Lighting
	The maximum usage level in terms of illumination power density per thermal zone against which the hourly rates of Table C2 are applied.

	Internal Equipment
	The maximum usage level in terms of power density per thermal zone against which the hourly rates of Table C2 are applied.

	Infiltration
	The maximum rate of infiltration per thermal zone against which the hourly rates of Table C2 are applied.

	Outside air ventilation
	The maximum rate of outside air ventilation either per person or per unit area of thermal zone against which the hourly rates of Table C2 are applied.


Table C2 – Profiles

Refer to BCA Specification JV Annual Energy Consumption Criteria for typical details of the following profiles.

	Occupancy
	The hourly, daily, weekly, annual profiles of use for each space as a percentage of the maximum

	Lighting
	as above

	Internal Equipment
	as above

	Infiltration
	as above

	Outside Air Ventilation
	as above


Table C3 - Building Fabric

Show the building fabric descriptor for each thermal zone on a plan of the specific building.
	Exposed Walls
	Wall descriptor, R-Value and solar absorptance for each wall type

	Internal Walls
	Internal wall descriptor and R-value for each wall type subject to temperature difference

	Exposed Roofs
	Roof descriptor, R-value and solar absorptance for each roof type

	Internal Roof/ Ceiling
	Internal roof or ceiling descriptor and R-Value for each roof type or ceiling type subject to temperature difference

	Floor
	Floor descriptor and R-Value for each floor type subject to temperature difference


Table C4 - Glazing or Translucent Fabric

Show the glazing or translucent fabric descriptor for each thermal zone on a plan of the particular level of the specific building.
	For each orientation and level
	Glazing or translucent fabric descriptor, glazing or translucent material element SHGF, U-Value, total element area


Table C5 – Air-conditioning
Provide the following details on each air-conditioning system that serves a thermal zone or a number of thermal zones.  Show the air-conditioning descriptor for the combination of thermal zones and a sub-descriptor for each thermal zone served on plans of the particular level of the specific building.

	System type
	As appropriate, a descriptor and thermal zone sub-descriptor of central plant, air-conditioners, and systems that serve a thermal zone or a number of thermal zones and a summary description of the system

	Temperature
	Hourly, daily, weekly, annual set-points for each thermal zone

	Air-conditioner fans
	Hourly, daily, weekly, annual operating times for each thermal zone and for each conditioner that serves a number of thermal zones

	Air-conditioner cooling and heating availability
	Hourly, daily, weekly, annual operating times for each conditioner

	Air-conditioner control strategies
	Availability and use of outside air cycles, heat reclaim, optimum start and stop, night ventilation, etc., for each conditioner 

	Central plant availability
	Hourly, daily, weekly, annual availability times for each chiller, boiler, pump, etc.

	Fan power
	Average W/m2 for each air-conditioner

	Pump power
	Average W/m2 for chilled, condenser and heating hot water

	Plant capacities
	Number and model sizes of each chiller, boiler, air-conditioner and pump.
Performance criteria for chillers (COP, IPLV), efficiency for boilers, fan efficiency, combined motor and drive efficiency, pump efficiency and combined pump motor and drive efficiency

	Packaged air-conditioners
	Capacity, COP or kWe/kWR at the MEPS conditions of each conditioner that is non-MEPS compliant


Table C6 - Ventilation Systems

Provide the following details on each ventilation system with a ventilation rate greater than or equal to 1,000L/s.  Show the ventilation system descriptor on plans of the particular level of the specific building.

	Supply ventilation
	Supply ventilation system descriptor, space or spaces served, total space area, supply air rate, supply fan efficiency, motor power, and combined motor and drive efficiency. 

	Exhaust ventilation
	Exhaust ventilation system descriptor, space or spaces served, total space area, exhaust air rate, exhaust fan efficiency, motor power, and combined motor and drive efficiency


MODELLED RESULTS
Provide a summary of the modelled energy performance for each building at each stage of reporting.
Table C8 - Annual Energy Consumption
	Regulated Energy #
	Electricity

(kWh/m 2.annum)
	Gas 

(MJ/m 2.annum)

	Space Cooling
	
	

	Heat Rejection
	
	

	Refrigeration
	
	

	Space Heating
	
	

	Heat Pump Supp
	
	

	Domestic Hot Water
	
	

	Ventilation Fans
	
	

	Pumps
	
	

	Miscellaneous base building power for core area services (toilets, tea rooms, etc)
	
	

	Base building interior lighting
	
	

	Base building external lighting including area lighting and external car parks
	
	

	Lifts, Escalators, etc.
	
	

	Other Usage
	
	

	Regulated Energy Sub-total
	
	

	

	Unregulated Energy
	
	

	Interior Lights except base building
	
	

	Task Lights
	
	

	Data Centre equipment##
	
	

	Supplementary air-conditioning 
	
	

	Miscellaneous equipment except base building
	
	

	Other Usage
	
	

	Unregulated Energy Sub-total
	
	

	 

	Total Regulated + Unregulated

Annual Energy Consumption
	
	


# Definitions

· Regulated energy is the energy consumption that can be reasonably controlled from a technical perspective, e.g. base building systems including air-conditioning, lighting, lifts, and domestic hot water. 
· Unregulated energy is the energy consumption of equipment that, beyond procurement, is largely under the control of occupants, e.g. occupant controlled computers, lighting, conference room supplementary air-conditioning, and occupant equipment.

## Data Centre equipment energy consumption where that demand is higher than 25 W/m2 of the space in which it is installed otherwise, include in Miscellaneous equipment. 

Table C9 - Energy Consumption Rates 
	
	Electricity
(MJ/m2.a)
	Gas

(MJ/m2.a)
	Other fuel

(MJ/m2.a)
	Total

(MJ/m2.a)

	Regulated energy consumption rate
	
	
	
	

	Unregulated energy consumption rate
	
	
	
	


Refer to Table C8 for definitions of Regulated and Unregulated Energy

Table C10 - Alternative Energy Credits
	
	Electricity

(MJ/m2.a)
	Gas

(MJ/m2.a)
	Other fuel

(MJ/m2.a)
	Total

(MJ/m2.a)

	Regulated energy rate
	
	
	
	

	Unregulated energy rate
	
	
	
	


Table C11 - Greenhouse Gas Emission Levels 
	
	Electricity

(kg-CO2-equiv/m2)
	Gas

(kg-CO2-equiv/m2)
	Other fuel

(kg-CO2-equiv/m2)
	Total

(kg-CO2-equiv/m2)

	Regulated energy rate
	
	
	
	

	Unregulated energy rate
	
	
	
	


APPENDIX d – NABERS sUMMARY rEPORT
Where required by the Defence contract, the FDB, or by Defence Environmental Management Policy, provide a NABERS Energy assessment of the proposed building and services.  The assessment shall be carried out by an accredited assessor using the rating tool on the NABERS website www.nabers.com.au.
The tables in this Appendix describe the minimum information required by Defence and provide an indicative format for presentation of that information. Service Providers shall develop suitable tables and presentation of the required information to comply with Defence requirements. 
MODELLED RESULTS

Provide a summary of the modelled energy performance for each building at each project stage (i.e. 30% Concept Design, 50% Schematic Design, 90% Detailed Design, ‘For Construction’ and ‘As-Built’).  Provide tabulated results of the modelled energy assessment in a suitable format including:

· Table D1 – Annual energy consumption. Detailed breakup of Regulated and Unregulated annual energy consumption attributable to Electricity and Gas, with sub-totals and totals in a similar format to Table C8 in this manual.   

· Table D2 - Energy consumption rates (MJ/m2.a). Summary of the total Regulated and Unregulated annual energy for each energy source in a similar format to Table C9 in this manual.

· Table D3 - Alternative energy credits (MJ/m2.a). Summary of the Regulated and Unregulated annual alternative energy credits for each energy source in a similar format to Table C10 in this manual.
· Table D4 - Greenhouse Gas Emission Levels (kg-CO2-equivalent/m2). Summary of the Regulated and Unregulated annual alternative energy credits for each energy source in a similar format to Table C11 in this manual.
NABERS ASSESSMENT

The Ratings shall be provided for each building as
· the total building,

· the base building services, and

· the tenant services.

The assessment shall include all printouts from the NABERS Energy calculation and shall be summarised in the following table. The assessment shall state the assessor’s name and credentials. 
Table D5 – NABERS Performance

	Assessment
	Electricity
(kWh)
	Gas
(GJ)
	Oil
(litres)
	NABERS Energy
Rating

	Total building
	
	
	
	

	Base building services
	
	
	
	

	Tenant services
	
	
	
	


Data Centres

A NABERS Energy rating for Data Centres is currently under development. Defence requirements for energy rating of Defence data centres shall be reviewed following release of the NABERS rating tool and the BEPM may be revised accordingly.  

APPENDIX e – Sample ALTERNATIVE SOLUTION request
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	Minute

PO details

BP3–XXXX

Department of Defence 

CANBERRA ACT 2600

Tel: 

Fax:


File Number

ASEPE

(BP3–2–B001)

DEEP

(BP3–2–B049)

REQUEST FOR ALTERNATIVE SOLUTION FROM INFRASTRUCTURE MANAGEMENT 
BUILDING ENERGY PERFORMANCE MANUAL REQUIREMENTS
A.  Letter from design Service Provider proposing alternative solution for clause XXXX………(Attachment A)

B.  Alternative Solution proposal
Clause XXX …………………

1.
Reference A details the …………………………………………………………..  The alternative solution is summarised as follows:

a. ;

b. ;

c. .

2. The following compensating factors are proposed:

a. ;

b. ;

c. .

Project Design Service Provider’s Concurrence:

	I agree with the alternative method proposed in paragraphs X, X, and X. Defence acknowledgement of this alternative solution will allow me, as the XXXXX design Service Provider to complete the design certification.



	Name: 
	Signature .............................Project Service Provider

	NPER No:
	

	Company:
	Date


3. Project Building Certifier’s Approval:

	I agree with the alternative method proposed in paragraphs X, X, and X. Defence acknowledgement of this alternative solution will allow me, as the XXXXX Project Building Certifier, to complete the building certification.



	Name: 
	Signature .............................Project Building Certifier

	AIBS No:
	

	Company:
	Date


4. Director of Estate Engineering Policy Recommendation:

	DEEP Subject Matter Review Comments

	

	

	

	

	

	

	

	Recommended/Not Recommended

	Name: 
	Signature...............................................

	
	Date

	

	

	

	Recommended/Not Recommended
	

	Name: 
	Signature...............................................DEEP

	Director Estate Engineering Policy
	Date


5. Acknowledgement:

	An alternative solution from the provisions of the XXXX and the associated provisions of the Building Energy Performance Manual as detailed in paragraphs X, X and X above is formally acknowledged subject to the comments of DEEP.

	

	Acknowledged/Rejected
	

	Terry Weston
	Signature..............................................ASEPE

	Assistant Secretary Estate Policy and Environment
	Date


6. If you require further information on this matter, please contact the Defence Project Officer on (02) 6266…...

Project Director
(Location)
(Telephone number)
Date

	Enclosures:

	1.
	Reference A.............................

	2.
	Reference B ..........................

	
	

	
	

	
	


