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2 BUILDING DESIGN

2.1 Generally
The design and construction of each building shall be economical in use of space.
Expensive exterior and interior finishes are to be avoided.

The placing of protruding building services and equipment on building facades and rooftops
should be avoided.

Flexibility for future use of building spaces is to be considered an important design parameter and
the probable effect on the building and services requirements is to be assessed in relation to
future change of use.

External walls, especially off-form concrete walls, are to be ‘anti graffiti’ treated to 2.5m high or
agreed height with Project Manager with a non-sacrificial coating.

Life cycle costs must be minimised as University buildings are to endure for at least 100 years.
For life cycle costing analysis, the University recommends a 5% discount rate over a life of 20
years.

Maintainability.......
SECTION UNDER REVIEW, SUBJECT TO FURTHER NOTICE.

- Solar Control
Refer also Functional Controls, Section 2.3 and the University's Standard Building
Environmental Brief.

Architects must design to screen against solar heat and glare (especially from lower level
roofs) on the faces of their buildings and to avoid reflection problems for adjacent buildings.

Where possible, advantage should be taken of sun control devices (horizontal sunscreens,
etc.) as access ways for the facilitation of window cleaning.

Fixing battens, pelmet boards or other means should be provided for the fitting of curtains
or internal blinds.

- Wind Around Buildings
For an individual building or groups of buildings architects shall design to avoid problems of
wind turbulence.

2.2 Facilities Planning
2.2.1 Academic, Research and Administrative Workplaces
Workplace planning is to be undertaken to address:

Functional and ergonomic work environment.

Opportunity for informal and formal communication

Privacy when performing concentrated tasks

Opportunity for acoustic privacy for meetings and telephone conversations
Collaborative work practices

High quality ambient environment

Appropriate access to book and files storage
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2.2.2
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o Individual space for displaying notes and other materials
e Opportunity to relax, eat and drink and reflect on work away from workplace

The planning process will address:

User group work practices

User group specific needs

Technical and physical constraints

Cost

Other requirements of the University’s Planning and Design Guidelines.

The preferred planning outcome may include the following options:

e Office Space
e Open Plan Workplace

Guide descriptions of these planning options and guidelines for physical space
provisions are as follows:

Office Space

An office/room for one occupant with appropriate storage, spread and meeting space to
meet the occupant’s functional requirements.

Where a single office environment is the preferred planning outcome guideline areas
are as follows:

Senior Member University Executive (EG- VP, DVC,PVC) 24-27m?

Executive Staff Academic / General (EG - Dean/Director) 15-18m°
Senior Staff: Academic / General (EG Assoc Dean/HOS/Branch Mgr) 12-15m?

Academic / Other General Staff with specific need for office space  12-15 m?
Research/Post Doctorate/Academic (part time)Shared Space 6 —8m?
Waiting space — to suit functional requirement

Note: A business case approved by Director of F&S with endorsement from respective Centre Directors
will be required for a single dedicated office for general staff below HEW10. Similarly an approved
business case from the Faculty Dean and Director of F&S will be required for academic staff requiring a
single of below Academic Level D/E.

2.2.3 Open Plan Workspace
An open area work environment with shared team spaces supported by meeting/retreat
spaces.
Where an open plan workspace is the preferred outcome guideline areas are as
follows:
1. Academic (full time) 6 — 8m°
2. Research/Post Doctorate/Academic (part time) 6 — 8m?
3. General Staff 6 — 8m°
4, Post Graduate Students 2-4m?
5. Support Space:
Storage Space (per occupant) 1m?
Meeting/Collaborative (per occupant) 2m?
6. Waiting Space — to suit functional requirements
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2.2.4 Teaching and Learning Facilities
As a guideline for preliminary planning the guide areas for Teaching and Learning
Facilities are as follows. Specific purpose facilities will require adjustments provided by
the University.

Lecture Theatres

Stepped floor- up to 100 2mz2/ seat
above 100 1.7m?/ seat
Lecture/Tutorial Rooms 2m?2 [ seat
Minimum room size 30 students
Library
Reading space including
associated passageways 0.5-1.5m2/EFTSL

Open access book stacks
Including gangways and aisles 6mz2/ 1000 volumes

Compactus storage areas
Including aisles 36m2/ 1000 volumes

Areas are measured in accordance with Tertiary Education Facilities Management
Association (TEFMA) definitions. Utilisation and areas/student to TEFMA Benchmarks can
be provided by the University.

2.2.5 Planning

A mature campus will have the following provision of space by broad functional area:

Academic 50%
Administrative 12%
Commercial 4%
General Teaching 12%
Library 10%
Student Services 8%
Other 4%

Planning solutions for individual buildings will be benchmarked against this ratio across the
Campus.

2.3 Sustainable Design
2.3.1 Introduction

Purpose

Ecological Sustainable Design means to design buildings with longevity, minimal
impact on the environment, providing an ambiance that makes the best use of natural
resources. The purpose of these Sustainability Guidelines is to provide guidance to
designers in respect to ecological sustainable design. (ESD): there are three key ways
to achieve this:

e Compliance with the six environmental performance indicators, see section 2.3.1.1

e Incorporating Green Star building design features to a minimum standard of 4 stars
with the target of reaching 5 stars. Please see section for further info on how ECU
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incorporates Green Star features into its building design. Please note ECU does
not apply for Green Star accreditation certificates but does aim to incorporate
green star design features into its building design.

e Meeting the requirements for design documentation and review according to the
process shown in section 2.3.1.2

This document provides a step by step guide which will allow one stage to be reviewed
prior to proceeding to the next stage of design development.

However this section is not a complete guide to the sustainable features to be included
in building design and for a complete understanding of sustainable building features
this section must be read in conjunction with other sections of the Design Guidelines.

This document is a guide to the various green building approaches and technologies
available to designers. There are many guidelines and case studies, and much
literature on this subject, and designers are expected to be aware of best practice and
able to apply it to ECU projects.

2.3.1.1 Environmental Performance Indicators

The following environmental performance indicators established by ECU are to apply to
all building projects. Additional indicators may be established for specific projects.

Thermal Comfort

Objective:  To ensure the thermal comfort of building occupants in normal operating

conditions
Indicator: Predicted Mean Vote (PMV) as measured in accordance with ISO 7730
Target: PMV in the range of -1 to +1.

Indoor Air Quality

Objective:  To ensure indoor air is free from contaminants and contains ample
amounts of fresh air.

Indicator: Indoor CO? concentration

Target: 700 ppm (average over 8 hour period)1

Materials Intensity
Objective:  To minimise the energy embodied in construction materials
Indicator: Embodied Energy (GJ/m?) as calculated in accordance with Appendix (a)

Target: To be established during the Concept Design phase
[Nominally in the range 14-18 GJ/m?|

Operational Energy Consumption
Objective:  To minimise the total energy consumed within the building

Indicator: Energy consumption (MJ / m? pa) calculated in accordance with Appendix

(b)

! Reference: ANSI / ASHRAE 62-1999
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Target: To be established during the Concept Design phase
[Nominally in the range 290-323 MJ / m? pa]

Greenhouse Gas Emissions
Objective:  To minimise the emissions of greenhouse gases from energy sources

Indicator: Greenhouse emissions (T CO%e / m?) to be calculated in accordance
with Appendix (c)

Target: To be established during the Concept Design phase
[Nominally in the range 79-88T CO%-e / m?]

Scheme Water Consumption
Objective:  To minimise the consumption of water from scheme sources

Indicator: Potable water consumption (L / day /m?) to be calculated in accordance
with Appendix (d)

Target: To be established during the Concept Design phase
[Nominally in the range 0.20 - 0.25 L / day /m’]

2.3.1.2 Design Process

Optimal sustainability outcomes will only be achieved through an integrated design
approach which involves collaboration between all consultants at all stages of design.

The design team will establish working arrangements which establish clear design
responsibilities for each of the sustainability objectives, including how multi-disciplinary
teams will work together to achieve the desired outcomes.

The steps and design process to achieve the final design, are as follows:
Step 1: Preliminary Analysis
Step 2: Establishment of Sustainability Targets
Step 3: Concept Design
Step 4: Schematic Design
Step 5: Detailed Design and Documentation
Step 6: Construction and Commissioning
Step 7: Post Occupancy Evaluation

Further explanation of each stage is contained in the following sections.

Figure 1:Flow chart showing the design process
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2.3.2 Preliminary Analysis

A full analysis of all factors affecting the design is required before the process of
developing building concepts is commenced. Figure 1 sets out the issues to be
considered. A brief report setting out the findings of this analysis shall be provided to
ECU prior to commencement of Concept Design. Although this analysis will be relevant
to many aspects of design, the report should particularly establish the opportunities for,
and constraints to, achievement of sustainability objectives.

In particular the following should be carefully evaluated during the analysis phase in
respect of sustainability opportunities / constraints.

Site

Geotechnical Conditions:  opportunities for ground coupling, groundwater for non-
potable water

Ecology: protection of important ecological assets including
existing vegetation and trees with significant habitat
features are to be incorporated into building design.

Topography exposure to prevailing winds / storms, opportunities for
incorporating existing and proposed topography to
create thermal mass around the building.

Climate

It is ECU’s objective to ensure that all buildings are designed to be responsive to the
climate, which will require modelling of the design to evaluate performance against the
sustainability indicators. This modelling will be based on standard “climate files” which
are specific to regions. ECU embraces the need to consider climate change science in
building design and to consider future climatic predictions for Perth.

The climate analysis shall include both:

e the region specific climate data in respect of those factors which will affect
design including: Temperature, Humidity, Wind, Rainfall, and Solar isolation;
and

¢ An analysis of the micro-climate at the site will be necessary to ensure that
local factors are properly considered.

Existing Infrastructure

In order to ensure that the concept design properly evaluates opportunities for
alternative approaches to service provision, a thorough analysis of the infrastructure
existing on the campus, and in the surrounding area will be required, including:

Water minimise the use of groundwater resources, minimise
the use of scheme water and provide opportunities to
catch water on site and use water on site. ECU does not
recycle water however if this is feasible we encourage
designers to investigate this option.

Wastewater Ensure wastewater infrastructure does not pollute or
create contamination to waste water resources. Aim to
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2.3.3
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reuse wastewater on site where possible to reduce the
consumption of scheme water.

Drainage Incorporate Rainwater / stormwater capture into building
design, consider water sensitive urban design

Power Incorporate renewable energy options into building
design as a way of reducing carbon emissions.and at
least 5% of the total power useage with photovoltaic
technology.

Telecoms Communications, building control potential

Establishment of Sustainability Targets

The results of the preliminary analysis provides an initial evaluation of the constraints and
opportunities to meet ECU'’s core sustainability performance objectives.

This information should be considered in conjunction with:

e Performance data from other ECU buildings, and other relevant education building
projects available;

e The Green Star — Education rating tool, the NABERS scheme and other relevant green
building evaluation schemes; and

e Best practice examples of sustainable building design in Perth.

This information will be used to confirm / expand the core performance objectives and
indicators set out above, and determine appropriate targets for each indicator. This process will
occur in a workshop involving key members of the design team and ECU, and be documented.

Targets will be set on the basis of both environmental performance and project cost. Although
the cost implications of various targets may not be able to be accurately assessed at this stage,
a qualitative estimate of both capital and life cycle costs shall be made.

At this stage, before any significant design analysis has commenced, it may not be possible to
set targets for all indicators, e.g. energy consumption or greenhouse gas emissions. In this
case an interim target will be set, and confirmed or modified at a later stage of the design.

Concept Design

Overview

During the early stages of the Concept Design phase an emphasis should be placed on
developing a building plan that optimises the passive performance of the building, and hence
minimises the loads on the active building systems, particularly heating, cooling, ventilation and
lighting. This process is the foundation of energy efficient building design.

With the key loads identified, the development of options for building systems will then be
undertaken. Building materials will be selected to achieve the required characteristics in respect
of thermal performance and embodied energy as well as architectural and structural
considerations.

The achievement of optimal sustainability outcomes requires a fully integrated design
approach, with architects and engineers working closely together. The following sections
outline the key aspects to this integration.

Revision Date: October 2011 Planning and Design Guidelines

2 Building Design



Passive Building Performance

Without the influence of active systems the key indoor characteristics of a building (thermal
comfort, air quality, light and views) are a function of:

Building Plan / Sections  Location on site, Space Configuration, Orientation, Relationship
with other buildings etc

Building Form Building height, Thermal Mass, Openings / Glazing, Shading,
Insulation, Natural Ventilation

The Climate Temperature, Humidity, Wind, Rainfall, and Solar isolation.

Consideration of these factors should be central to development of the early concepts.
Computer modelling is likely to be required during this stage to efficiently consider alternative
building plans / sections / forms, particularly with respect to thermal comfort, natural ventilation
and day lighting.

This process will be architect-led but will involve HVAC, Electrical and Structural engineering
input.

A design workshop will be held early in the Concept Phase with ECU to present and discuss
alternative building plans / sections / forms in light of the project’s sustainability indicators and
targets, and capital and lifecycle cost implications.

Building Systems Concepts

Development of alternative building plans / sections / forms, together with the functional
requirements of the project will establish approximate building system loads, e.g. ventilation,
heating / cooling, lighting, fire, communications.

The development of design concepts for ventilation, heating / cooling and lighting will be mainly
informed by thermal comfort, air quality, energy and water efficiency objectives.

Materials

Development of alternative building plans / sections / forms will establish the requirements for
materials in respect of the structural and thermal performance of materials and sections. This,
together with the functional requirements of the project will enable preliminary materials
selection to occur.

Options to be evaluated will be mainly informed by the materials intensity objectives, which will
require an understanding of the embodied energy of various materials.

Materials are to be sourced locally and or from reused materials as a first preference to reduce
the embodied energy of the product. Suppliers to provide information on where the product
comes from, how it was made and to be incorporated into the Environmental Management plan

Finalising the Concept

A workshop will be held with ECU just prior to completion of the Concept Design phase. In this
workshop the design team will present the various alternative concepts considered and discuss
their performance against the following:

e The project’s functional requirements;
e The sustainability objectives / targets; and

e Capital and lifecycle costs
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This workshop will confirm the sustainability targets to be achieved on the project, and provide
guidance to the design team for finalising the Concept Design.

The Concept Design deliverables will include a sustainability report containing the Preliminary
Analysis, the establishment of Project Targets, documentation of the alternatives considered,
and a justification of the proposed Concept based on functional, sustainability and cost
considerations.

2.3.5 Schematic Design
Design Development
Further development of the design will involve the refinement of the Building Plan / Sections;
the Building Form, and Materials.
Computer Modelling / Simulation
Computer modelling will be used to evaluate the environmental performance of the building and
to evaluate options to minimise the capacity of active systems. Energy modelling will follow the
Green Star / NABERS Energy simulation validation protocol.
The modelling will facilitate the refinement of the building systems including Ventilation, Heating
/ Cooling, Water, Wastewater, Lighting, Fire Control and Communications. Again alternative
options shall be considered and compared, using the sustainability targets as a guide.
Site Infrastructure
Consideration of the buildings systems will also inform, and be informed by potential options
with respect to site infrastructure, including Water, Wastewater, Drainage, Power and
Telecoms.
Finalising Schematic Design
A workshop will be held with ECU just prior to completion of the Schematic Design phase. In
this workshop the design team will present the various alternative concepts considered and
discuss their performance against the following:
e The project’s functional requirements;
e The sustainability objectives / targets; and
e Capital and lifecycle costs
This workshop will confirm the design solution and provide guidance to the design team for
documenting the project.
The Schematic Design deliverables will include a sustainability report outlining the process of
design development, documentation of the alternatives considered, and a justification of the
proposed Scheme based on functional, sustainability and cost considerations.
2.3.6 Detailed Design and Documentation
Design Optimisation
The first part of the documentation phase of the project involves the further refinement of
Building Plan / Sections, Building Form, Materials, Building Systems and Site Infrastructure with
a view to optimising the building as an integrated system.
The optimisation process will involve further computer modelling and other evaluation of the
building performance against the selected sustainability targets.
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Building Systems Commissioning and Management Review

Prior to finalising the design solution, a review will be undertaken with the participation of ECU
to ensure that the strategy for equipment selection, commissioning of the building systems and
their post-construction management is resolved and agreed, including:

e Measurement (including metering);
e Control of the building’s active systems;
¢ Commissioning requirements

e Systems monitoring and tuning through the Defects Liability Period, handover to ECU
and post occupancy

Contract Documentation

Prior to the completion of the Contract Documentation a review will be undertaken with the
participation of ECU to ensure that the drawings, specifications and contract requirements are
comprehensive in respect of the sustainability elements of the design and will result in the
realisation of the sustainability performance targets.

The contract documents will include the requirements of the Contractor in respect of best
practice construction waste management, including the preparation of a Waste Management
Plan.

The specifications will include a “Sustainability” section which will set out the sustainability
objectives and targets and outline the relevant design measures with reference to key drawings
and specifications, including those related to commissioning and tuning of the building systems.

Rating Scheme Documentation

If the project is seeking certification to Green Star or other rating schemes, the preparation of
the necessary documentation will proceed in parallel with the Contract Documentation process.

Sustainability Report

As part of the project deliverables a sustainability report will be prepared which incorporates the
reporting at Concept and Schematic Design stage and outlines the final design solution and
how it will achieve the sustainability objectives and targets.

In particular the report will set out the strategy for measuring, monitoring and management of
the building’s systems and the contractual arrangements for commissioning, tuning and
handover to ECU.

2.3.7 Construction and Commissioning
Construction Management
Management of the construction phase will be structured to ensure that the sustainability
objectives and targets will be achieved. In particular the following will be considered:
e Construction Waste Management Plan - development, approval and monitoring
¢ Review Contractor's Submissions for equipment and materials
e Building System’s Commissioning — preparation and supervision
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2.3.8

Building Users Guide

During the construction phase a comprehensive Building Users Guide will be prepared. The
guide will describe the design measures taken to achieve the sustainability targets, outline how
the building systems work and describe how building users and occupants operate the building
to ensure optimal performance and efficiency.

The Guide will be prepared as an online resource suitable for all users and occupiers. The
Guide will provide an appropriate link to detailed Operations and Maintenance Manuals for use
by ECU'’s facilities management team.

The Guide will also include a section on the measures that will be undertaken post-occupancy
to evaluate the performance of the building as set out in Section Error! Reference source not
found. below.

Sustainability Report

An addendum to the sustainability report will be prepared at the time of practical completion,
which takes into account any modifications to the design arising from construction or
clarifications necessary following commissioning and building tuning.

Post Occupancy Evaluation

Prior to Practical Completion a workshop will be held involving ECU facilities management staff,
the key members of the design / construction teams and equipment suppliers to establish an
appropriate approach to post occupancy evaluation.

Measures will be identified to evaluate the post-occupancy performance of the building against
the required functional characteristics of the building and the sustainability targets. These
measures will involve a combination of measurement and monitoring of the building’s systems
and surveys of occupants and ECU'’s facilities management staff.

The post occupancy evaluation methodology will be incorporated in the Building User’'s Guide.

Appendix

a) Calculation of Embodied Energy

Embodied Energy Calculation

The calculation should follow the guidance provided by the Centre for Design at RMIT
University (see http://buildlca.rmit.edu.au/).

The case studies from RMIT provide guidance on the main sources of embodied energy in
buildings which should be the focus of attention.

Note: Due to the gaps in data, and different definitions of embodied energy, these calculations
cannot be considered as accurate inventories of energy / carbon emissions.

Embodied Energy Target Setting

Due to the lack of benchmarked data and potential complexity of embodied energy calculations
it is envisaged that the scope of embodied energy calculations will be limited to the main
sources of energy / emissions.
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The main focus for target setting is:
e To ensure the design achieves better outcomes than conventional practice; and
e To compare different building systems / materials selections;
rather than the achievement of any particular target embodied energy figures.

Accordingly it is envisaged that targets will be set as a result of option studies during concept
design.

The summary of embodied energy calculations from various case studies by RMIT quotes an
EE figure of 15.76 GJ/m2 for an educational facility.
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ECU B21 Health & Wellness Building - Embodied Energy

Groundwork
Excavation
Rock excavation
Fill (sand)

Structural Steel & Metalworks
Steel
Reinforcing steel
Structural steel
Galvanised steel
Aluminium
Wall cladding
Sun control screens
External windows and doors

Concrete
Concrete
Precast concrete
In-situ concrete
Piles
Cavity fill
Blockwork

Building Envelope
Plastering (3:1ratio)
Brickwork & Mortar
Limestone
Glazing
Roofing & Wall Cladding
Sheet steel

Carpentry & Joinery

Glasswool batts

Paving & Tiling (Internal Finishes)

Carpet

Floor vinyl
wall vinyl
Ceramic tiles
Stone tiles

Total embodied energy
Total floor area
Total Embodied Energy/m2

Qty Unit EE coeff Unit
1,341 m3 0.036 GJ/m3
20 m3 0.036 GJ/m3
1,040 m3 0.036 GJ/m3
Total
994 t 64.6 GJ/t
635 t 64.6 GJ/t
358 t 64.6 GJ/t
1.5 t 64.6 GJ/t
569 t 159.5 GJ/t
25 t 159.5 GJ/it
519 t 159.5 GJ/it
25 t 159.5 GJ/it
Total
5,130 m3 0.4 GJ/m3
300 m3 0.4 GJ/m3
4,790 m3 0.4 GJ/m3
31 m3 0.4 GJ/m3
10 m3 0.4 GJ/m3
80 m2 0.21 GJ/m2
Total
19 m3 4.4 GJ/m3
7,939 m2 0.75 GJ/m2
34,816 kg 0.3 MJ/kg
26 t 13.9 GJit
17 t 64.6 GJ/t
17 t
6,881 m2 0.097 GJ/m2
Total
6,991 m2 0.804 GJ/m2
2,358 m2 0.2 GJ/m2
151 m2 0.2 GJ/m2
1,264 m2 0.29 GJ/m2
17,983 kg 5.9 MJ/kg
Total
171,881 GJ
10,550 m2
16,292 MJ/m2
16.3 GJ/m2

Embodied Energy

48 GJ
1 GJ
37 GJ
86 GJ

64,202 GJ
41,000
23,106
97

90,782 GJ
3,985
82,813
3,984

154,985 GJ

2,052 GJ
120
1,916
12
4
17
2,052 GJ

83 GJ
5,954 GJ
10 GJ
358 GJ
1,089 GJ

667 GJ
8,163 GJ

5621 GJ
472 GJ
30 GJ
367 GJ
106 GJ

6,595 GJ
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Exclusions

The following items from the Bill of Quantities were excluded:

e Formwork e Handrails & Balustrades e Gutters
e  Stud work wall framing e Projection screens e Lift Services
e Waterproofing e Toilet accessories e Hydraulic Services
e Operable walls e Skirting e Caeilings, partitions
e Metal door frames e Carpentry & joinery and linings
e  Soffit linings e Capping and flashings * Mirrors

e Painting

e Site works

Sources of EE coefficients

» RMIT: Greening the Building Life Cycle Study -
http://buildica.rmit.edu.au/CaseStud/EE/EEmethod.html

» University of Bath - Inventory of Carbon & Energy - http://www.bath.ac.uk/mech-
eng/sert/embodied/

Material densities
» http://www.greenspec.co.uk/html/materials/embodied_energy.html

» University of Bath - Inventory of Carbon & Energy - http://www.bath.ac.uk/mech-
eng/sert/embodied/

b) Operational Energy
Operational Energy Calculation

The calculation of operational energy consumption will be based on energy modelling of the
building in accordance with the Green Star / NABERS Energy simulation validation protocol.

Operational Energy Targets

Targets will be set during the concept design phase and shall be based on the achievement or
the exceeding of best practice for the particular type of building under consideration.

It is expected that targets will meet or exceed the “conditional requirements” determined from
the Green Star Education energy calculator.

Green Star — Education v1 Energy Calculator determines the benchmark for each project
based on the composition of space types within each project.
The conditional requirements are:
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Universities Conditional Requirements (kgCO2-e/m2/annum)

Teaching/classroom spaces 82
Dry labs/specialty learning spaces and libraries 88
Office/administrative spaces 79
Common spaces 57
Wet labs (varies based on density of fume cupboards)
Gymnasiums 143
Car parks 52

The methodology used to establish the conditional requirement for each space type is detailed
in the Green Star — Education v1

Energy Calculator Standard Practice Benchmark document available on the GBCA website.
The predicted greenhouse gas emissions must be determined using energy modeling in
accordance with the final and current version of the Green Star — Education v1 Energy
Calculator.

c) Greenhouse Gas Emissions
Greenhouse Gas Calculation Method

Base calculation — operational energy

Greenhouse gas emissions shall be calculated from the Green Star Education energy
calculator. Although the Green Star calculations include an allowance for on-site renewable
energy generation, this should not be included in the Base calculation.

Net calculation
The net greenhouse calculation shall be the Base calculation, less the following:

e The proportion of electrical energy to be purchased under the Green Power scheme in
accordance with ECU’s contemporary environmental policy;

¢ Any onsite renewable energy generation

e Any project specific carbon offset initiative (methodology to be in accordance with the
Voluntary Carbon Standard ( see http://www.v-c-s.org/index.html)

Greenhouse Gas Target

The greenhouse gas target will be set during the Concept Design phase during which options
will be considered for the building’s thermal performance, energy demand management, energy
efficient equipment, low carbon energy sources, renewable energy, ECU’s policy in respect of
Green Power purchase and carbon offsets.

It is expected that targets will meet or exceed the “conditional requirements” determined from
the Green Star Education energy calculator.

d) Potable Water Consumption

Potable Water Calculation

Potable water consumption shall be calculated from the Green Star Education calculator. The
Green Star calculations include an allowance for on-site rainwater, grey water and black water
use but do not include any provision for use of stormwater or groundwater, and separate
account for these sources will need to be made.
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Potable Water Targets

The potable water target will be set during the Concept Design phase during which options will
be considered for substituting potable water with rainwater, stormwater, groundwater, grey
water and / or black water for approved non-potable uses in the local jurisdiction.

It is envisaged that the target set will achieve at least 3 points as calculated by the Green Star
Education calculator.

2.4 Acoustic Requirements

24.1 Generally

The intention of this Acoustic Brief is to establish design standards for the acoustics of
new university buildings.

2.4.2 Acoustic Terminology

Rw = Weighted Sound Reduction Index (Previously STC — Sound Transmission
Class)

Is a measure of the acoustic effectiveness of a building partition, door, floor or other
building element with regards to reducing airborne noise transmission from one side of
the element to the other (i.e. single pass). This value is the ‘design rating’ of the
element, as established via measurements in an acoustic laboratory in accordance with
relevant Australian Standards. It is often referred to as a measure of the airborne
sound insulation provided between two spaces.

D’ntw = Weighted Standardised Level difference (Previously FSTC)

Is similar to the Rw value, except that values are established via field measurements.
It is recognised that normal building tolerances and flanking transmission paths have
an effect on building elements when installed, generally resulting in a reduction in the
field measured values. It is common for the D’'ntw of a partition system to be
approximately 5 points lower than the Rw results of the same system tested in a
controlled laboratory environment.

Dncw = Weighted suspended ceiling normalised level (Previously CAC)
Previously expressed as the Ceiling Attenuation Class, this is a measure of the
acoustic effectiveness of a ceiling system with regards to reducing airborne noise
transmission from one room to another, through a common ceiling space. This value is
the laboratory rating of the element, as established via measurements in accordance
with relevant Australian Standards.

LAeq = “A- weighted” equivalent continuous noise level

This is the constant sound level over a stated time period, which is equivalent in total
sound energy to a variable sound level over the same time period. Often simply
referred to as the ‘average sound level for a given time interval.

Note - Current Australian Standards use Leq noise levels for ‘architectural acoustic’
criteria, including noise from ‘mechanical systems’ etc. Noise Rating (NR) curves
previously used for the assessment of noise from mechanical services are no longer
commonly used, and are not included in current Australian Standards.

RT = Reverberation Time

RT is a common measure of the acoustical environment achieved in a space. lItis the
time taken in seconds for sound energy to decay by 60 dB. Reverberation control is
typically required to enable clear speech communication in spaces, or to control
general ‘noisiness’ in open plan and public spaces.
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2.4.3 Compliance with Codes and Standards

Unless otherwise required, the consultant shall execute all work undertaken in
accordance with the relevant Australian Standards, Building Codes, Acts, etc and the
Building Code of Australia.

However, many acoustic standards are not covered by the above and if not already
included in this Design Brief, will need to be specifically developed by the consultant for
the project (in consultation with the appropriate client representatives).

24.4 Implementation for Existing Facilities

It is recognised that implementation of all acoustic requirements may not be possible in
retrofit of existing buildings. Where major building elements are to be modified, the
changes must be in accordance with current acoustic standards. Where a change
affects another space, the acoustic conditions of that space must not be downgraded.
In some cases the other space will require upgrading to meet current standards.

245 Planning

Objective — To ensure that due consideration is given to cost effective planning
options that support good acoustic design, reducing the requirement for more
costly technical construction solutions.

There is a diverse range of technical acoustic requirements for spaces throughout
university facilities. Planning is often fundamental in achieving a good acoustic
environment within an educational building. It is usually possible to plan new buildings
to avoid expensive technical solutions, in the achievement of acceptable acoustic
conditions. The ‘noise sensitive’ or ‘noise intensive’ nature of specific areas requires
careful consideration from the earliest stages of a design.

Some general planning issues that should be considered at the earliest stages include:
- External noise sources such as road traffic.

- Noise emission from mechanical equipment and plant rooms, including lift motor
rooms, chillers / condensers, air handling plant, fume / dust extractors etc.

- Avoid location of ‘noise sensitive’ spaces adjacent to ‘noise generating’ spaces.
For example - keep spaces with low tolerance to noise intrusion such as private
offices and teaching spaces acoustically separated from noisy spaces such as
plant rooms.

2.4.6 Environmental Regulations (Noise)

Objective — To control noise emissions from facilities to meet the requirements
of the Environmental Protection (Noise) Regulations 1997, (as amended).

These regulations set the maximum permissible sound level allowed at ‘neighbouring
premises’, for various times of the day. All aspects of these regulations must be met in
full. The major design issues to be considered include:

- Noise emission from external plant and equipment, including refrigeration plant,
chillers / condensers, fume / dust extraction, emergency generators etc.

- Noise break-out from enclosed mechanical equipment and plant rooms, particularly
via ventilation paths
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- Breakout noise from enclosed activity areas, including; i) spaces where music or
audio equipment are accommodated ii) spaces incorporating use of workshop type
equipment including cut off saws, grinders and similar.

- Noise emission from outdoor activity, including live performance, amplified music
etc

- Noise emission from service / loading areas, including driveways.

These issues must be considered at the earliest design stages. In particular, the
project Mechanical Consultant must give due consideration to the location of significant
external mechanical plant, and the potential for environmental noise emissions to
neighbouring premises as well as adjacent university buildings.

NOTE:

There are no formal regulations or design standards regarding control of noise
emissions to pedestrian or outdoor areas within a property (campus). However, a
useful guide to maintain general amenity is as follows:

Noise received at facade of adjacent university building; < LAeq 50 dB(A)]
- Noise received at general transient / pedestrian areas; < LAeq 50 dB(A)
- Noise received at general purpose courtyards; LAeq < 45 dB(A)

It must be noted that these levels will still be considered to be clearly audible when
ambient conditions are otherwise quiet. More stringent requirements may be
appropriate for specific outdoor areas such as amphitheatres or ‘special use’
courtyards etc. Requirements for these spaces are to be determined on a project-by-
project basis.

2.4.7 Indoor Ambient Noise Levels

Objective —to ensure appropriate indoor ambient noise levels are achieved in
various spaces, relative to the acoustic sensitivity of proposed activity.

The background or ‘ambient’ noise levels within unoccupied spaces shall not exceed
the levels set in Australian Standard AS/NZS 2107 "Acoustics - Recommended Design
Sound Levels and Reverberation Times for Building Interiors".

The ‘design sound levels’ recommended in this standard relate to the background noise
level in a room as a result of noise from the following sources:

Building Services

Ventilation and air-conditioning systems
Hydraulic services / plumbing
Lighting and other fixed electrical equipment.

External Sources

Road traffic

Neighbouring industrial and commercial operations
Externally located plant

Activity noise from adjacent facilities located on the campus

Activity noise from adjacent spaces

Consideration should also be given to the potential noise levels and noise
character generated by the normal range of activities within the building. The
control of room-to-room noise transfer is addressed by the airborne sound
insulation requirements defined in section 7.0 of this Acoustic Brief. This intention
is that noise intrusion as a result of activity noise should not exceed the maximum
LAeq levels set out in AS/NZS2107, based on assessment period of LAeq, 30 min.
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Rain Noise

Rain noise on metal roofing and stormwater disposal (including box gutters and
downpipes) generally requires special consideration. This issue may require in-
depth acoustic design, depending on the use of potentially effected spaces. As a
general guide, noise intrusion to ‘noise sensitive’ spaces such as Lecture Theatres
and general purpose Auditoria should not exceed the recommended ‘design sound
levels’, as summarised in Table 3A (below). For Offices and Flexible Learning
Spaces, levels up to 5dB above the stated ‘satisfactory’ criteria are likely to be
acceptable.

Table 3A sets out a summary of relevant ‘design sound levels’, based on AS/NZS 2107
"Acoustics - Recommended Design Sound Levels and Reverberation Times for
Building Interiors".

TABLE 3A - DESIGN SOUND LEVELS

Type of Occupancy or Activity Recommended ‘design sound
level, LAeq dB(A)
Satisfactory Maximum

EDUCATIONAL
Audio Visual Areas 35 dB(A) 45 dB(A)
Cafeterias 45 dB(A) 50 dB(A)
Computer Rooms

Teaching 40 dB(A) 45 dB(A)

Laboratories 45 dB(A) 50 dB(A)
Conference Rooms 35 dB(A) 40 dB(A)
Corridors and Lobbies 45 dB(A) 50 dB(A)
Flexible Teaching Spaces 35 dB(A) 45 dB(A)
Gallery Spaces 40 dB(A) 45 dB(A)
Gymnasiums 45 dB(A) 55 dB(A)
Interview / Student support 40 dB(A) 45 dB(A)
Laboratories

Teaching 35 dB(A) 45 dB(A)

Working 40 dB(A) 50 dB(A)
Lecture Rooms (up to 50 seats) 30 dB(A) 35 dB(A)
Lecture Theatres

Without speech reinforcement 30 dB(A) 35 dB(A)

With speech reinforcement 35 dB(A) 45 dB(A)
Libraries

General Areas 40 dB(A) 50 dB(A)

Reading Areas 40 dB(A) 45 dB(A)

Stack Areas 45 dB(A) 50 dB(A)
Toilets 50 dB(A) 55 dB(A)
Video Conference 35 dB(A) 40 dB(A)
MUSIC / PERFORMANCE
Recording Studios #1 25 dB(A) 30 dB(A)
Music Studio 30 dB(A) 35 dB(A)
Drama Studios 35 dB(A) 40 dB(A)
Dance Studio 40 dB(A) 45 dB(A)
Ensemble Room 35 dB(A) 40 dB(A)
Small Practice / Tutorial Room 40 dB(A) 45 dB(A)
Performance / Recital Space (including ‘multi- 30 dB(A) 35 dB(A)
purpose auditoria)
OFFICE ACCOMMODATION
Board / Conference Rooms 30 dB(A) 40 dB(A)
Corridors and Lobbies 45 dB(A) 50 dB(A)
General /Open Plan Offices 40 dB(A) 45 dB(A)
Private Offices 35 dB(A) 40 dB(A)
Reception Areas 40 dB(A) 45 dB(A)
Undercover Carpark 55 dB(A) 65 dB(A)
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NOTES

#1 Any space that accommodates recording facilities requires a project specific
brief to be developed by the project Acoustic Consultant, depending on the standard of
studio required.

2.4.8 Mechanical Acoustics

Objectives
(&) to ensure noise from mechanical equipment is not considered intrusive
and does not negatively impact on activity in a space.

(b) to avoid situations where mechanical systems downgrade the acoustic
integrity of acoustically rated construction elements.

Design Sound Levels

As set out in Section 3 above, the background noise level resulting from operation of
mechanical plant should not exceed the levels set in Australian Standard AS/NZS
2107.

Tonal and intermittent noises are often considered to be more intrusive than other
types of noise at the same level. Noise intrusion from mechanical sources to ‘noise
sensitive’ spaces from equipment should therefore be constant in nature and must not
contain significant tonal or intermittent characteristics. Tonality should be addressed in
accordance with the procedure set out in AS/NZS 2107.

Fan noise, breakout noise, regenerated noise, radiated noise and any other
acoustic/vibration emissions need to be considered.

Supply and return air paths must be checked to ensure that sound isolation between
spaces is not compromised via ‘cross talk’ type sound transmission. Where necessary
appropriate silencers or other suitable methods of sound attenuation must be provided.

The mechanical system and equipment acoustics (serviced room noise levels) form
part of the Mechanical Consultants scope of work, including duct-borne noise
transmission. This is because the acoustic design of the ductwork and required
attenuation is integral to the system design, and must be addressed by the mechanical
engineer from the outset of the proposed mechanical scheme.

The Acoustic Consultant shall address radiated airborne noise from mechanical
equipment that impacts other issues such as building acoustics, privacy or
environmental noise, with appropriate liaison with the Mechanical Consultant.

NOTE

Ambient noise levels significantly lower than the ‘satisfactory’ design sound level
criteria may in fact be detrimental to speech privacy in office spaces etc. The constant
‘broad band’ noise associated with normal operation of ventilation systems often
provides highly desirable ‘masking noise’, effectively improving the speech privacy
achieved between spaces. The project Mechanical Engineering Consultant must
advise the project Acoustic Consultant of private offices, interview rooms, or other
spaces requiring ‘speech privacy’ where the duct-borne noise level is likely to be > 5 dB
lower than the ‘satisfactory’ level set out in Table 3A. (Refer to Section 8.0 — Speech
Privacy).

Maintaining Acoustic Integrity of Construction Elements

In areas requiring acoustic isolation or speech privacy it is essential that the
mechanical ductwork and air transfer systems do not downgrade the acoustic
performance of the architectural barrier systems provided. All penetrations through the
acoustic rated walls and ceilings are to be fully sealed or provided with appropriate
acoustic attenuation treatment.
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Of particular concern are:

Ceiling Return Air Systems: Where walls are not full height it is common for the ceiling
system to be specified to achieve a particular acoustic barrier performance (Dncw /
CAC), to control excessive room-to-room transmission via a ceiling void. It follows that
the use of the ceiling void as a return air plenum is potentially problematic, as without
proper detailing this arrangement can allow excessive flanking sound transmission
through the ceiling space, over partition walls. This will significantly downgrade the
sound transmission loss performance between areas. If a ceiling return air system is to
be used, then acoustic treatment will be required to all ceiling penetrations. Return air
grilles direct into the plenum are unlikely to be acceptable, and typically require full
acoustic transfer boots or similar treatment.

Lineal Diffusers: Continuous lengths of lineal diffuser, which run right up to or across
partition walls must not be used. Where lineal diffusers are required, they must be
limited only to the length required for air transfer, and their full extent must be
connected to a cushion head in the ceiling space above. Any area of linear grille not
connected directly to a duct or boot must be effectively sealed ‘airtight’.

Door Grilles: All types of door grilles significantly downgrade the acoustic performance
of doors and must not be used in solid core doors to spaces requiring acoustic isolation
/ speech privacy. Where air relief is required, it must be via acoustically treated
ductwork through the walls or ceiling, so as not to downgrade the acoustic integrity of
these construction elements.

2.4.9 Hydraulic Noise

Objective —to ensure noise from hydraulic services is not considered intrusive
and does not negatively impact on activity in a space.

Plumbing noise can be intrusive at low sound levels because of its informational
content and ease of propagation via structure-borne paths. For an acceptable work
environment it is essential that all plumbing noise sources be considered.

Planning is the key to effective control of plumbing noise. Identify all hydraulic noise
sources in spaces adjacent to noise sensitive areas and consider potential hydraulic /
structure-borne noise transmission.

Where planning cannot be used to control hydraulic noise, cavity walls, structural
isolation of fittings / pipe work, acoustic lagging or bulkheads and other appropriate
measures should be provided to prevent unwanted noise intrusion.

As a general guide, audible intrusion from hydraulic services should be no greater than
the satisfactory ‘design sound level’ set out in AS/NZS 2107 (refer to Table 3A
summary list in this brief). This does not mean hydraulic noise will not be audible, but
that it should not be considered excessively intrusive.

For critical spaces such as recording studios and performance venues, the hydraulic
design and detailing should be such that noise intrusion is not audible. This is likely to
require planning to locate hydraulic fittings and service / waste pipes well away from
the noise sensitive space.

2.4.10 Hearing Conversation

Objective —to ensure that the design of the facility supports the intent of
legislation related to protection of employee hearing.

The requirements of the "Occupational Safety and Health Regulations, 1996" shall be
met in full. These Regulations relate to all aspects of employee health and safety.
Regulations 3.45 to 3.47, specifically address Hearing Conversation aspects of the
work environment. To comply with the intent of the regulations, major design issues to
be considered include:
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= Workplaces are to be designed to minimise noise exposure to occupants.
Wherever possible, noisy machines and activities should be remote or isolated
from other work areas. Noisy equipment should be acoustically enclosed wherever
practicable

= Consider the potential effects of reverberation, facility planning, and location of
workstations relative to high noise plant, equipment and activity areas. Noisy work
areas such as workshops must at least incorporate acoustically absorbent ceilings
to assist in reducing the noise exposure of other people working nearby.

» Noise levels of new equipment should be considered as an integral part of
equipment selection/purchasing procedures. A policy of selecting new plant and
equipment on the basis of low noise operation should be considered.

24.11 Acoustic Isolation

Objectives

(@) to control unwanted room to room noise transfer from normal operational
or activity noise (airborne noise transmission).

(b) to control unwanted noise intrusion from external / environmental noise
sources.

The airborne sound insulation provided between various spaces and via the building
elements shall be designed to ensure that the noise levels do not exceed the maximum
"design sound levels" recommended in Australian Standard AS/NZS 2107 (refer to
Table 3A in this brief).

The noise sources to be considered in terms of acoustic isolation include:

= Room to Room - internal noise sources from plant, services and activity noise

» Building Facade / Envelope - external environmental noise sources such as traffic,
industry and externally located plant. (Intermittent noise from aircratft, rail and
service bays should be considered separately).

Careful detailing of walls, windows, doors, floors and ceilings is required to ensure that
the design performance of the construction is achieved and is not downgraded due to
acoustic leakage or flanking transmission.

Room to Room “Airborne Sound Insulation”

As a guide, Table 7A sets out the required minimum airborne sound insulation values
(Rw Design Ratings) between rooms. The design value typically appropriate for a
particular scenario is determined by assessing the magnitude of activity noise in the
‘source room’ and the noise tolerance appropriate for the ‘receiving room’, as defined
separately in Table 7B — “Room Classifications”.

TABLE 7A - Design performance for “Airborne Sound Insulation” between rooms

Minimum Rw
Design Activity Noise in ‘Source Room’ (see Table 7B)
Rating
Low Average High Very High
£
[}
e S o High Rw 35 Rw 40 Rw 50 Rw 60
S X~
2 22  [Medium Rw 40 Rw45 | Rw55 Rw 60
S 3
8 S0 Low Rw 45 Rw 50 Rw 60 Rw 60
o 8
< = Very Low Rw 50 Rw 55 Rw 60 Rw 65*

Where design ratings greater than Rw55 are required it is advisable to separate the
rooms using acoustic buffer spaces such as corridors or storerooms. Where this is not
possible significant construction solutions will be required.
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NOTES:

(&) Source to receiver assessments must be conducted in both directions, and the
higher of the two design ratings applied.

(b) Deviation from the design level of up to 2 points may be acceptable where a wall
construction is known to provide suitable performance in a similar existing facility.
(e.g. a total of 3 layers 13mm fire rated plasterboard on 76 mm studs and
insulation with ~ Rw 48 may be considered in lieu of Rw 50 between general
purpose offices).

TABLE 7B — ‘Room Classifications’ to determine Airborne Sound Insulation

Type of Occupancy or Activity Activity Noise Noise Tolerance
(Source Room) (Receiving
Room)
EDUCATIONAL
Audio Visual Areas Average Low
Cafeterias High High
Computer Rooms
Teaching Average Low
Laboratories Average Medium
Conference Rooms Average Very Low
Flexible Teaching Spaces Average Low
Interview / Student support Low Very Low
Gallery Spaces Low / Average Medium
Gymnasiums High #1 Medium
Laboratories
Teaching Average Low
Working Average Medium
Seminar Rooms (up to 50 seats) Average Low
Lecture Theatres
Without speech reinforcement Average Very Low
With speech reinforcement High Very Low
Libraries
General Areas Low Medium
Reading Areas / Study Rooms Low Low
Stack Areas Low Medium
Toilets High #2 High
Video Conference Average Very Low
MUSIC / PERFORMANCE
Drama Studios High #1 Low
Music Studio Very High Low
Dance Studio Very High #1 Medium
Recording Studios #2 Very High Very Low
Small Practice / Tutorial Room Very High Low
Ensemble Room Very High Very Low
Performance / Recital Space Very High Very Low
OFFICE ACCOMMODATION
Board / Conference Rooms Average Very Low
General & Open Plan Offices Average Medium
Senior Private Offices (e.g. Head of Average Very Low
Department)
Reception Areas Average Medium
Toilets High #3 High
SERVICE AREAS
Engineering Workshops Very High High
Plant Rooms High #4 High
Undercover Carpark High High
NOTES
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#1 - Control of potential impact noise sources requires special consideration.

#2 - Recording facilities require a project specific brief to be developed by the
project Acoustic Consultant, depending on the standard of studio required.

#3 - Control of hydraulic services noise sources requires consideration.

#4 - Assessment of the expected reverberant sound pressure level within each

plant room will be required in order to establish the extent of airborne acoustic
insulation required to adjacent spaces (to achieve Design Sound Levels set out
in Table 3A).

Some adjustment to the Activity Noise or Noise Tolerance for various spaces may have
to be considered on a project-by-project basis, depending on the nature of the facility.

For example:

- Interview and counselling rooms generally accommodate only low voice levels.
However, in the case of mental health training facilities much higher voice levels
should be expected - hence, higher acoustic isolation provided.

- Specialist spaces such as ‘Speech Therapy’ rooms or those specifically for the
hearing impaired should have ‘Noise Tolerance’ of Very Low.

= Door and Internal Glazing

Doors and Internal Glazing

In designing to achieve appropriate airborne sound insulation between a corridor
and adjacent space or interconnected spaces, due recognition must be given to the
limiting performance of doors and vision glazing.

Doors

In planning the location of doorways, recognition must be given to the resultant
unavoidable acoustic weakness. Wherever possible the distance between doors to
neighbouring spaces should be maximised, rather than directly side by side.
Similarly, doors along corridors should be offset, to avoid situations where one door
is directly opposite another. Also, planning arrangements must be such that doors
to spaces requiring ‘confidential’ speech privacy do not open directly onto waiting
areas or to workstations in close proximity to the door.

Where doors are provided through acoustic rated walls, the following acoustic
ratings should be provided for the construction elements.

Teaching to Teaching

Generally a Teaching-to-Teaching wall with interconnecting doors should be at
least Rw 50. However, where a door makes up more than 1/4 of the dividing
partition area, the wall rating can be reduced by 5 points below the design rating
set out in Table 7A. The door must be solid core and incorporate effective fully
adjustable acoustic seals, with a system design rating > Rw 28.

Teaching to Corridor

Generally a Teaching-to-Corridor wall with access doors should be at least Rw 45.
However, where a door makes up more than 1/4 of the dividing partition area, the

wall rating can be reduced by 5 points below the design rating set out in Table 7A.
The door must be solid core and incorporate fully adjustable acoustic seals, with a
system design rating > Rw 28.

Office to Corridor

General Purpose Office-to-Corridor walls with access door should be at least Rw
40. However, where a door makes up more th