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HEATING VENTILATION AND AIR CONDITIONING SYSTEMS 
GENERAL REQUIREMENTS
General Requirements

Heating Ventilation and Air Conditioning (HVAC) installations in Defence establishments and in Defence leased premises shall conform to the requirements of all applicable legislation, codes of practice and guidance publications relevant to the State or Territory where the installation or facility is located.

HVAC installations shall comply with BCA and AS1668 and other applicable and relevant Australian standards, for the type of the installation or equipment to be used, irrespective of their status.  Where Australian Standards are not available, recognised international or overseas national standards shall be used where they are relevant to the type of installation or equipment and to the installation conditions in Australia.  The designer shall detail in the design report all standards and legislation adopted together with a clear indication of the extent of their application.  The designer shall select, after comparing all design options available, the most cost effective design solution that will meet the requirements of this brief and those specific to the establishment or facility.  
Designs shall be performance based and shall be engineered to include equipment and materials complying with the appropriate standards.  Unless under special circumstances, equipment and materials shall not be specified by make and model number but shall be selected on the basis of their performance, suitability, maintainability and cost effectiveness.  Any proposal to specify equipment by make and model shall be formally documented for approval by Defence Project Director.  
DESIGNER REQUIREMENTS

General Designer Requirements
The designer is responsible for complying with this brief.  The responsibility encompasses designing the installation and specifying equipment in accordance with the specified requirements and also verifying that the constructed installation complies with the design.  The designer shall follow the principles and guidance provided by AIRAH and ASHRAE.  In addition to the requirement for design documentation, design reports and other reports as detailed in this brief, the HVAC installation shall be documented in the suitable format (e.g. operation and maintenance manuals) for future reference or design changes if required.  

The design of the HVAC system shall achieve the following design objectives:

· Safety and reliability

· Maintainability and supportability

· Site/Facility/User specific performance requirements

· System components are properly designed, and appropriately sized and selected

· System designed and installed in full compliance with all relevant legislations, standards, codes and guidance that are appropriate and relevant to the type of HVAC system and equipment

Design Report Requirements
Design reports shall be in accordance with the IM “Design Management”, IM “HVAC Systems” and IM “HVAC System Selection Report” requirements.  In summary design reports will be required, as a minimum, for review at the CDR, Schematic Design Report (SDR) Stage and as further required by Estate Engineering Policy (EEP).  EEP will advise, after assessing each design report, of the need for further design report submissions for review.

It is expected that the design report will be continually developed during the design process in a regular fashion until completion of the design where a Tender Design Report (100% design) is provided for inclusion in the Operation and Maintenance documentation.  All design report revisions submitted for review shall have changes clearly tracked within the document to assist review.

The designer shall, in the design report, identify all standards and legislations, including Defence policy, standards, guidance, adopted together with clear indication of the extent and field of application.  The designer shall certify in the design report that the design meets these requirements and the requirements of this brief.  Where the design deviates form any of the above requirements, the designer shall provide fully justified submissions in the design report for Defence agreement.

The design report shall also identify key design objectives and clearly state the design intent providing the logic behind design decisions, so that concurrence can be given to such decisions.  

The report shall clearly detail any deviations from the design brief, standards, statutory requirements or other Defence requirements.

Design Report Drawings

Mechanical services drawings shall be submitted as part of the design report submissions.  The drawings shall have legible legend/labeling, and shall clearly indicate as minimum equipment location, duct sizes and reticulation, pipe work sizes and reticulation, return and outside air quantities, outside air paths, location of air diffusers and respective air quantities, drainage points etc. 

Mechanical services drawings shall be treated as live documents and, as such, need to be updated and enhanced through the design process.

Testing and Commissioning

The designer must ensure that all tests and commissioning activities necessary to fully prove the safety and correct operation of a HVAC system are included in the specification.  The designer, together with Comprehensive Maintenance Contract (CMC) contractor or Comprehensive Maintenance Services (CMS), must participate in the testing and commissioning activities to ensure and confirm that the design intent has been met and compliance with all relevant codes and standards has been achieved.

HVAC systems shall be tested and commissioned in accordance with relevant standards and IM “Commissioning/Handover Process” requirements.  The IM “Commissioning/Handover Process” policy defines the process to be undertaken for commissioning and the level of consultation and communication that must occur.  The designer will not deviate from this process unless prior Defence approval has been provided.

A commissioning plan must be provided by the mechanical services contractor and each item checked for adequacy by the designer.   Typically, the designer will also be responsible for periodic inspection of works in progress during the construction phase.  In any case, the designer will be responsible for integrity of the design and to provide additional information as required assisting the contractor in meeting specification details.
The operation and maintenance manuals shall available in at least draft format for reference during the testing/ commissioning.  Copies of the test records shall be incorporated in the Operations and Maintenance Manual. 

Verification 

The designer shall certify that the installed HVAC system has met the design and brief requirements.  Testing shall include all mandatory and optional tests (e.g. water and air balancing) inclusive of all multi service interactive testing (e.g. fire mode operations, economy mode operations etc) of mechanical plant. 

Where required in the Building Code of Australia or State and Territory legislation, the design, installation, testing and commissioning of a HVAC system shall be certified by a practising engineer registered with the National Engineering Registration Board (NPER) to the level of NPER-3 and registered to practice in the areas of mechanical engineering or building services engineering. 

The designer must ensure that a copy of all required design, equipment and safety certificates, as well as testing and balancing data are provided and these are included in the documentation handed over to the Region for inclusion on DEMS-FM.  To facilitate inclusion on DEMS-FM all documentation should be in a suitable electronic and paper format.

Certification Report

At the completion of the project the designer must provide a Certification Report.  The Certification Report is to be in the form of a minute identifying the particulars of the installation and certifying that the installation has been thoroughly inspected and that the works are in accordance with the design intent.  The minute should also identify any exceptions and the course of corrective action.

The designer shall state in the Certification Report that the design meets all statutory requirements and the requirements of the FDB.  The designer shall also certify, that the system has been fully commissioned and is functioning correctly, that the required training is complete and that the required documents and manuals have been provided.

Standardisation Supportability and Maintainability of Equipment 
HVAC system equipment shall be readily and adequately supported in Australia and preferably in the local region where possible.  Adequate spares for important equipment shall be available in Australia and all equipment shall be fully supported by the equipment manufacturer and suppliers.

For major equipment, the designer shall include the requirement for the supplier to provide a Statement of Supportability addressing the commitment of the supplier to support the equipment through life, the prospective life of the equipment and equipment guarantees/warranties.  This statement is to be assessed as part of the tender assessment and is to be included in the operations and maintenance manuals.

The designer shall consider the regions maintenance requirements when determining the most appropriate equipment performance specifications and HVAC strategy.  This shall be based on the required performance, maintenance, reliability and the availability of comprehensive manufacturer’s product support locally.

The designer shall access the need for key or essential spares to meet the required availability and shall also include the requirement for the supplier to nominate essential recommended spares.  These key spares shall be provided as part of the installation contract and shall be provided to the CMC contractor or CMS but remain the property of Defence.

HVAC system installation and plant room lay out shall allow for appropriate and easy access for the purpose of operations, maintenance, repair and replacement of major components.  

Safe means of access to plant and equipment including roof mounted items should be provided in the design.  Paths of access should have adequate clearances.  Where a major plant overhaul would be required in the long term suitable access should be planned for in the building fabric.
Alternative Methods or Designs
This policy details the minimum Defence requirements for Mechanical Services – General Requirements.  There are a number of reasons why a project may find it difficult to implement all requirements and under certain circumstances it may be unnecessary or impractical to comply with the full requirements of this policy.  

Any alternative methods and designs that do not comply with the specific requirements of this policy, but give equivalent results to those specified, are not necessarily prohibited.  Requests for Technical Authority approval must be supported by appropriate tests, solutions or other supporting evidence to ensure that the proposal still affords and equivalent level of safety, functionality and reliability.

The Defence alternative methods and design approval process does not replace or supersede any statutory requirements that must also be satisfied.  This process is primarily intended to address the additional Defence engineering and functional requirements specified herein.

Approval of Alternative Methods and Design Proposals

A possible non compliance of a project element with the requirements of this policy or possible utilisation of alternatives would normally be identified at the initial design stages of a project.  Formal written Defence approval of the alternative must be obtained as early as possible in the design stage.

The formal process would normally commence with a Defence Project Officer or a consultant employed by him/her, identifying an aspect of a proposed project, that, for reasons identified earlier, from the basis of the alternative proposed to those prescriptive requirements of this policy.

The Project Director should that forward a formal request for alternative methods and designs to Assistant Secretary Estate Policy and Environment (ASEPE) for approval.  ASEPE has the responsibility as Technical Authority and for managing the provisions of Mechanical Engineering Policy for Defence.  ASEPE would seek a technical assessment and recommendation from the Directorate of Estate Engineering Policy (DEEP) and either approve or reject the alternative proposal.

The request for alternative methods and designs should take form of a minute, with provision for the various levels of review, recommendation and approval.  The minute should be staffed through EEP to ASEPE and it shall clearly identify:

· The alternative proposed (with specific reference to the appropriate section of the compliance document)

· The reason for the alternative proposal

· Technical assessment of the request including suitable argument of the compensating factors and the deem to satisfy provisions

· Cost implications, where relevant, by comparison of the initial and through life costs

Copies of the design report and any technical opinions or reports sought should be enclosed with the minute.  The consultant should provide sufficient detail to allow the Project Officer to complete the request and should include a certification statement to accompany the request.

Copies of finalised requests (approved or disapproved) shall be forwarded to the design consultant and Project Officer/Director.  The original request should be held on the Defence project file. 
TECHICAL REQUIREMENTS 
Reference Standards
All materials and workmanship shall be of the best standard and shall comply with the relevant legislation and Australian Standards, or if such do not exist, with the relevant IEC or International (ISO) Standards.

Irrespective of any requirements shown in these documents the installation as a whole shall comply with:
Australian Standards:
· AS1668 series
· AS/NZS3666 
· S/NZS3000
· AS/NZS 1269 series 
· AS2220 series, AS1276, 
· AS1670.1, AS2107
· AS2822
· AS2670
· AS2763 
· AS/NZS 1020
· AS 1076 Series

· AS/NZS 1596

· AS/NZS 1869
· AS1894

· AS1940;

· AS 2030 Series;
· AS/NZS 2430 series in particular AS 2430.1 and AS/NZS 2430.3.4;

· AS 2508 Series

· AS 2613

· AS 2683

· AS 2931
· AS 3892
· AS/NZS 4452

· AS 4484
Other Standards:
· Building Code of Australia (BCA)
· Environmental Protection and Biodiversity Conservation Act 1999
· National standard for occupational noise NOHSC: 1007(2000)
· National code of practice for noise management and protection of hearing at work NOHC: 2009(2000)
· National Standard - Storage and Handling of Dangerous Goods NOHSC:1015(2001)
· National Code of Practice - Storage and Handling of Workplace Dangerous Goods NOHSC: 2017(2001)

· Related guidance in the Australian Institute of Petroleum Codes of Practice
Defence Requirements
Manual of Fire Protection Engineering (MFPE) - MFPE is the primary policy document when determining fire safety requirements for Defence facilities and its provisions are mandatory.
Infrastructure Management (IM) – IM promulgates policy and procedures for the management of the Defence estate, including the procurement of capital facilities.  The IM is the prime reference document for all Infrastructure activities and processes.  The provisions of the IM are mandatory.
· Infrastructure Management (IM)
· IM “HVAC Systems”
· IM “HVAC System Selection Report” 

· IM “Outdoor Design Temperatures”

· IM “Microbial control in air handling and water systems of facilities”
· IM “Installation of emergency shower and eyewash stations”
· IM “Commissioning/Handover Process”

· IM “Defence Green Building Requirements – Part 1”

Other Defence Requirements
· Defence Safety Manuals (SAFETYMAN)
· Defence Occupational Health and Safety Policy
· Defence Construction Security Reference Manual (DCSRM)
· DI(G)OPS15 – 1: Australian Defence policy for the development of the capability to conduct operations in a chemical, biological, radiological and nuclear environment (i.e. Fundamental Inputs to Capability – Paragraph 10: Facilities) 
· DEF(AUST) 5695 - Minimum Standards of Practice for the Storage, Handling and Quality Control of Fuels, Lubricants and Allied Products
Specific requirements
HVAC system design shall comply with the defined site/facility specific requirements.  In case full information was not provided, the designer is responsible to, in association with the users/sponsor and EEP, obtain and confirm the proposed performance at the Concept Design Report (CDR) stage.
Note: The following headings are provided as a minimum guide and others are to be modified and expanded as appropriate.  
Performance objectives: HVAC system performance objectives inclusive of the general design criteria need to be clearly specified for each facility and all its accommodation types.  

Location of the facility: Information on the facility location (e.g. climate zone) need to be included in the Functional Design Brief (FDB).
Proposed format is as follows:

Outdoor Design Parameters

	Climate Zone
	Summer Temperature (DB)
	Summer Temperature (WB)
	Winter Temperature (DB)
	Relative Humidity

	
	
	
	
	


Indoor Design Parameters

	Occupancy type 
	Temperature
	Relative Humidity

	
	
	

	
	
	

	
	
	

	
	
	


Accommodation type(s), activities, occupancy levels, processes and stored equipment, critical and hazardous processes/areas in particular, must be clearly listed in the FDB for each occupancy type.  Suggested format is as follows:
	Occupancy type
	Activity
	Occupancy Levels
	Process
	Equipment 
	Comments (i.e. critical or non critical)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Specific users requirements (if any) need to be clearly specified so that the designer can make appropriate design assumptions.

Design constraints or possible relaxations (if any) need to be clearly specified so that the designer can make appropriate design assumptions.  All constraints and relaxations must be agreed by EEP.
Existing services (if any) need to be identified in the FDB.  Where reuse or extension of existing HVAC services is proposed, the designer is required to thoroughly assess and document/justify this approach through the IM “HVAC System Selection Report” report and must certify that: 
· Full compliance with all applicable current legislations, standards and codes of practice will be achieved for both existing and new/modified areas; and 
· Operations/staff within the existing and new areas will not be adversely affected 
Items that need further investigation 
Any other functional, performance and technical requirements to complete the brief
Room data sheets must address area, occupancy levels, equipment, activities, processes, purpose etc.
Occupational Health and Safety 

The HVAC system design and construction shall provide the end user with a working environment in conformity with all current and relevant Occupational Health and Safety requirements.  
Noise and Vibration
HVAC system design shall be done is such a manner to ensure full conformity with the facility acoustic requirements and to prevent transmission of noise/vibration from rotating or reciprocating equipment.  Basis of acoustic design shall be specified, including recommended design sound levels, reverberation times, transition, rain and aircraft noise intrusion and speech privacy requirements.  Control requirements such as transmission control, reverberation control and plant noise shall be specified.
Passive Defence and Security Measures for HVAC Systems
HVAC system design and installation shall be in full conformity with the facility’s Threat Assessment. The designer shall review the facility Threat Assessment to establish the need for and extent of appropriate passive defence and security measures (e.g. physical protection of HVAC system openings, isolation of public lobbies via quick-closing isolation dampers, slightly over pressurisation of staff areas, use of high efficiency filters etc).  All recommendations resulting from the above review shall be suitably documented and provided to EEP for evaluation at the CDR stage.
The designer shall refer to DCSRM and DI(G)OPS15 – 1 for detailed guidance on this matter.
Ecologically Sustainable Development (ESD) and Energy Management
HVAC systems shall be designed in such fashion to achieve target stipulated in design brief and to be in full conformance with the Defence ESD and Energy Management requirements.  In that respect, the designer shall refer to the IM “Defence Green Building Requirements – Part 1”.

Microbial Control in Air Handling and Water Systems 

HVAC systems design shall ensure that the risk of Legionella and other microbial risks are managed in accordance with all applicable legislative requirements and IM “Microbial control in air handling and water systems of facilities”.
A practising engineer registered with the NPER to the level of NPER-3 and registered to practice in the areas of mechanical engineering or building services engineering, shall be required to certify that a cooling water or warm water storage system complies with all applicable standards (e.g. AS/NZS 3666).

Fire Mode
A HVAC system fire mode operation shall be determined and designed in accordance with the current Australian Standards, BCA and MFPE requirements.  Proposed HVAC system fire mode operation shall be fully described and documented in the design report submissions to allow agreement to the proposed method of operation.
Hazardous Areas

HVAC systems for hazardous areas shall be designed to ensure full conformity with the hazardous area requirements.   Notwithstanding this, designer must also ensure that the HVAC system is suitably designed to provide a safe working environment for building occupants.  

Formal Hazard analysis in the form of Hazard Operability Studies (HAZOP), Hazard Analysis (HAZAN) or Preliminary Hazard Analysis (PHA) shall be undertaken when designing a HVAC system for a hazardous area.  Hazard analysis is a planning process used to identify risk, quantify hazards and determine the most suitable approach.  It must include detailed assessment of the risk and safety implications that affect the occupancy and operation of the facility and the process intended to be undertaken therein.

IM “Hazardous Areas and Explosive Area Electrical Installation Requirements” provides reference to the applicable standards and guidance with respect the required hazard analysis.  
Building Management System
Building Management System (BMS) should be provided where cost effective to optimise energy consumption of the building or as required by the Region to connect to the Regional Utility Management System (RUMS).  The BMS shall be provided with a local BMS Man Machine Interface (MMI), remote MMI located to suit Region s requirements and capability for a future remote maintenance MMI.  

BMS system shall be cognisant of the existing site/facility control system (if any), and it shall be selected in sympathy with the HVAC System Selection Report requirements.  
Defence’s preference is to obtain a BMS that is fully compliant with Open Protocol Direct Digital Control (DDC) systems.  However, extension of an existing BMS or installation of new one must be thoroughly justified and documented. 
It is preferred that the local BMS MMI be consolidated with other requirements such as emergency light testing and monitoring, energy and water consumption monitoring and providing of accumulative data for reporting (i.e. one MMI for the building incorporating all functions).  The location of the local MMIs shall be in accordance with the Regions and building occupant requirements. 
The BMS shall be capable of remote interrogation and control from remote central location through the future Base Power Control and Monitoring System (PCMS), RUMS or other suitable system.  The remote MMI needs to suit the Regions requirements ait will be required to monitor a number of buildings and engineering services functions on the one MMI.  The BMS shall be suitable for such consolidation.  Maintenance MMI is provided to allow the Defence maintenance contractor to monitor the facility as required.  This a future requirement that would be initiated by the contractor as required.  
OTHER MECHANICAL SERVICES REQUIREMENTS
Fixed Plant and Equipment Requiring Special Licences
The designer is responsible to ensure that all fixed plant and equipment requiring special licences is clearly identified and appropriately documented.  The management of fixed plant and equipment requiring special licences shall comply with SAFETYMAN Volume 1 Part 3 Chapter 1 – Occupational health and safety – Management of risks associated with plant. 

Safety Showers and Eyewash Facilities

The designer is responsible to accurately establish and suitably document the need for a safety shower or eyewash facility.  The design and installation of such a facility must be done in accordance with IM “Installation of emergency shower and eyewash stations”.

