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Introduction

It is an honour to be invited to write this introduction to the proceedings of the
2011 Annual Conference of the Australian and New Zealand Architectural
Science Association (ANZAScA).

ANZAScA has existed for about half a century and along with
has been the natural home for face-to-face discourse on

architectural science in its broadest sense. ANZAScA's fortunes have varied
over the years with large attendances in its early years which leveled off in its
middle-age and even foundered for a while but for the last decade there has
been renewed interest.

I suspect that a reason for its middle-age was the growth in the specialisations
and attachment (loyalty) to the organisations and conferences associated with
them. Often those specialisations were large and I suspect it took some time to
see that the particular architectural science specialisation was a very small part
of the otherwise attractive larger organisation. Anyhow, for whatever the
reason, there has been a return to the “core business” of the science and
technology of the design professions, which is, in fact, much broader than
architectural science.

I have counted approximately fifty refereed papers for this conference the
largest number for years. The broad groupings of the accepted papers cover
Computer Science, Construction Technology, Design Education, Environmental
and Earth Science, Sustainability Issues and Urban Studies.

ANZAScA conferences have always attracted people from outside Australian
and New Zealand and it is good to see that those numbers are increasing as
well. I know that ANZAScA will be discussing its future at its meeting during this
conference and I hope that it becomes a truly international architectural and
design science organisation in the near future and that its conferences will be
held elsewhere, particularly in Asia.

I hope that you enjoy the conference with its scientific and cultural programme,
that you renew friendships and discover new ones and that you find ANZAScA
an attractive institution.

Architectural

Science Review

Professor Emeritus Warren Julian

Faculty of Architecture, Design and Planning, University of Sydney, NSW 2006,
Australia
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Keynote Speaker

45th ANZAScA Conference, 16th-18th November 2011

The Brazilian energy matrix is described and the energy consumption in

buildings is detailed. Comparison of the Brazilian figures with other countries is

discussed. The energy crisis of 2001 and the approval of the energy efficiency

law start the process of regulation development in the building sector. The

priorities defined in the building sector by the ministry. The development of

energy labeling of commercial and residential buildings starts in 2005 and the

first building labeled are presented in 2009 and 2010. Description of the local

climates, bioclimatology and the Brazilian standard for bioclimatic zones is

presented. The typical problems of buildings in the market are discussed. The

labels for commercial and for residential buildings in Brazil are detailed and the

differences from the international ones are discussed. Thermal comfort

expectations and its influence in the labels are put into context. The future with

Zero Energy Buildings and economic viability is discussed.

Professor Roberto Lamberts

Laboratory for Energy Efficiency in Buildings, Federal University of Santa

Catarina , Brazil
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Keynote Speaker

Conferences, seminars, knowledge fairs and cafes are well known KM

techniques for socialising expert knowledge, and I am sure this conference is

no exception. However what are we really left with after the closing ceremony,

a bunch of name cards with vague promises to keep in touch? Another set of

proceedings that meet the KPIs, and add to the list of publications for

promotion?

Knowledge evaporation is the bane of conferences and I will suggest some

ways this may be overcome. At the risk of suggesting more work for the

organisers who very kindly invited me I am going to recommend how they can

ensure a greater degree of knowledge transfer.

For the participants I am going to suggest how they can use social media to

form Communities of Practice to extend the value of the contributions they

have made. Lastly, I intend to promote some ways that knowledge in the very

important topics covered in this conference can become more than just a

library function.

Professor Peter Woods

Faculty of Creative Multimedia, Multimedia University, Cyberjaya, Malaysia
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Towards a Relational Approach to Design

Process

A. Baki Kocaballi ; Rob Saunders ; Petra Gemeinboeck ; Andy Dong
1 1 2 1

1

2

Faculty of Architecture, Design & Planning, The University of Sydney, NSW
2006, Australia

Faculty of Built Environment, The University of New South Wales, NSW 2052,
Australia

This research aims to develop an approach to technology design that will
support the relational nature of human agency, i.e. the human capacity for
action. Supporting relationality requires a different approach from the ways in
which we have hitherto performed design practice. Rather than trying to
control, predict or prescribe actions and relations of users, designers may
design for actions more emergent and relations more fluid. Moreover,
designers need to consider the performative aspects of design that require a
broader notion of design process, which extends the scope of design to include
design-in-use. In this paper, we suggest six qualities to characterize a more
relational design approach referred to as Agency Sensitive Design (ASD):
relationality, visibility, multiplicity, accountability, duality and configurability. We
demonstrate how recent design cases and approaches in the broad field of
interaction design deal with the relational character of human agency in the
design process. Although our study focuses on design cases drawn from the
interaction design field only, we nonetheless see broader relevance to other
design domains.

1245th ANZAScA Conference, 16th-18th November 2011
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Humanoid Robots for Modelling and Analysing

Visual Gaze Dynamics of Pedestrians Moving

in Urban Space

Aaron Wong ; Stephan Chalup ; Shashank Bhatia ; Arash Jalalian ;

Jason Kulk ; Michael Ostwald

1 1 1 1

1 2

1

2

Newcastle Robotics Laboratory, School of Electrical Engineering and
Computer Science, The University of Newcastle, NSW 2308, Australia

School of Architecture and Built Environment, The University of Newcastle,
NSW 2308, Australia

The behaviour of pedestrians in complex urban environments is governed by a
combination of “strategic” and “opportunistic” decisions. Strategic decisions
typically included the desire to move to particular points in space (bus stops,
train stations, etc.) while opportunistic actions were typically governed by things
seen along the strategic path (shops, seats, friends, obstructions). At the
present time pedestrian simulation software is being used to assist the design
of major buildings and infrastructure (typically sports and transport centres) as
well as urban spaces. However this existing software is almost entirely based
on simulations of “strategic” movement. One of the central problems with
accurately modelling human pedestrian behaviour relates to the opportunistic
decisions, which are based on decisions made about current gaze direction.
These are notoriously difficult to identify due to the high noise levels in video
recordings and the subtlety of gaze dynamics. This interdisciplinary project
aims to solve this task using techniques from robotics, machine vision, and
architectural space analysis.

Robotic pedestrians are an intermediate advancement from simulation towards
the real world. They have an advantage over humans as they are able to
record their exact location and simultaneously can provide internal sensor
readings of their head angles. The present paper describes the laboratory
environment, a miniature street scene with autonomous humanoid robots, and
how the robots were programmed to behave similarly to human pedestrians
especially in relation to attraction by visually significant objects that entered
their field of view. External video cameras allowed recordings of views from
above and approximate frontal views using the robot’s inbuilt camera .
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The Use of Computer Programming to

Extract Sky Brightness from Digital Images

Abu Shahriar ; Richard Hyde
1 1

1
Faculty of Architecture, Design and Planning, The University of Sydney, NSW

2006, Australia

The use of digital sky images for measuring sky brightness is an inexpensive
and accurate alternative to using sky scanners. However, a digital image has
numerous pixels each containing colour data that is extremely difficult and time
consuming to calculate into luminance values manually. Therefore, in this paper
we describe the algorithm of a computer program that can automate the
calculation process and simultaneously compare real sky luminance with
simulated ISO/CIE Standard Sky luminance. The program uses diffuse
horizontal illuminance from real skies and compares it to the diffuse horizontal
illuminance from simulated ISO/CIE Standard Skies, to determine the
occurrence frequency.
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A Directivity-controlled Virtual Loudspeaker

Array for Simulating Sound Sources in Rooms

Densil Cabrera ; Ken Stewart ; Luis Miranda Jofre
1 1 1

1
Faculty of Architecture, Design and Planning, The University of Sydney, NSW

2006, Australia

This study examines the performance of a directivity-controlled loudspeaker
designed for room acoustics measurements. The loudspeaker consists of a
single driver mounted on one face of a sealed dodecahedral box.

Measurements are made successively with the loudspeaker rotated onto each
face (using an acoustically transparent suspension system), and the measured
room impulse responses can then be combined post hoc to yield the effect of a
source with arbitrary directivity (with an accuracy up to 2nd order spherical
harmonics).
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Qualification of a Higher Order Ambisonics

System for Simulating Acoustic Environments

Densil Cabrera ; Luis Miranda ; Cameron Heggie ; Dong Min Shin ;

Michael Dmitrewicz ; Siong Kim Tan ; Brett Knight

1 1 1 1

1 1 1

Faculty of Architecture, Design and Planning, The University of Sydney, NSW
2006, Australia

1

Although auralization has been an important tool in acoustics research for five
decades or more, design and refinement of audio systems to support
auralization is still a very active area of research and development. In this
paper we show how a 16-channel system designed for use with higher order
Ambisonics was set up, and provide data on its performance and refinement. A
demonstration of this system will be available at the conference.
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Developing a Framework for Evaluating

Creativity in Parametric Design

Ju Hyun Lee ; Ning Gu ; Sue Sherratt
1 1 1

1
School of Architecture and Built Environment, University of Newcastle, NSW

2308, Australia

Pioneering studies have demonstrated that parametric design generates
creative variations. However, there has been a lack of formal understanding to
evaluate creativity in parametric design. This research develops an evaluation
framework for parametric design in the early design phase. The evaluation
framework is derived from the critical analysis of design creativity models and
design evaluation criteria. The framework includes the evaluation of creativity
from design process to design outcome in the context of parametric design.
This paper focuses on the conceptual evaluation framework, which comprises
a coding scheme for the protocol analysis of the design process, and
evaluation criteria for the expert panel assessment of the design outcome. The
theoretically-based framework, including the coding scheme and the evaluation
criteria, presents a crucial starting point to formally understand creativity in
parametric design as well as a novel approach for evaluating this creativity.
Future research will include empirical studies on practices that adopt
parametric design, in order to refine and verify this framework.
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Mark Pitman ; Catherine Watts
1 2

1

2

ODS Engineering, Perth, WA 6003, Australia

Sandover-Pinder Architects, Perth, WA 6000, Australia

The drive to improve environmental design standards while maintaining
stringent comfort controls and project delivery, within time and budget
constraints, demands improved techniques for the analysis, and rapid-feedback
of the impact that design decisions will have on these criteria. This paper
outlines the development and implementation of a new tool for building
simulation and analysis at the early design stages. The tool utilises existing
open-source and freely-available technologies through a BIM framework to
create a cost-efficient, scalable, multi-physics, unified three-dimensional
modelling environment for computational fluid dynamics (CFD), thermal energy
modelling, day-lighting, shading and life-cycle analysis from early concept
design stages.

The tool extends the functionality of an open-source three-dimensional
modelling and animation tool to allow users to enter or import building
information, constructions and other boundary conditions relevant to scientific
analysis of building design from within a single modelling environment. Results
from a case study on the application of the tool are presented which
demonstrate the robustness and flexibility of the modelling framework.

A Building Simulation Tool for the Rapid

Feedback of Scientific Data in Architectural

Design
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A Switching Coding Scheme for Exploring

Design Cognition in Mixed Media

Design Environments

Yi Teng Shih ; Anthony Williams ; Ning Gu ; Juhyun Lee
1 1 1 1

1
School of Architecture and Built Environment, University of Newcastle, NSW

2308, Australia

Mixed media design environments comprise conventional and digital tools, the
combination of which is often better than individual tools during the conceptual
design phase. Both pen-paper sketching and CAD (computer-aided design)
modelling are the most popular tools for the contemporary design industry and
the education behind it. When designers switch from sketching to CAD
modelling, the shift action of re-thinking the early design improves design
creativity. In studies into mixed media design environments the focus is often
on the early design process, the designers being asked to start by sketching
then moving to CAD modelling: this method of using mixed media containing
one shifting action is called sequential mixed media (SMM). However, there is
another way of using mixed media, called alternate mixed media (AMM), in
which designers alternate frequently between the two. There is an inadequate
number of studies into exploring designers' behaviour in AMM, their shifting
actions between tools and the factors triggering the shifting actions. This paper
commences with a comprehensive analysis of a wide variety of design tools
supporting conceptual design in the early design process; then presents a
switching behaviour coding scheme for future study into investigating design
cognition between SMM and AMM. The outcome will lead to a more critical
understanding of how use of both design tools can be facilitated more
particularly, when and why designers shift from one tool to another tool during
the conceptual design phase.
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Chris Murphy

Department of Architecture, Unitec Institute of Technology, Auckland, New
Zealand

The financial damage from poorly performing cladding systems in New Zealand
has been estimated in the billions of dollars. Any home owner inheriting or
owning a building systemically leaking has liabilities often in the region of
several hundred thousand dollars. Redress through the courts, or through the
Weathertight Tribunal Service, is frustratingly slow and often prohibitively
expensive. Now the NZ government has instigated a compensation package to
aid homeowners in repairing their leaking homes, but only if they agree not to
pursue redress from the local government agencies overseeing the building
consent and construction process that contributed to these deficiencies.

The Proposed Weathertight Homes Resolution Service (Financial Assistance
Package) Amendment Bill received its first reading in Parliament on 9th
December 2010. This paper will explore the reasons leading up to its
introduction, examine the thrust of the submissions made to the Local
Government and Environment Select committee, and explore the implications
for the home owner and building construction quality here in New Zealand.

Who pays: Sheeting Home Liability for

Poor Quality Construction in New Zealand
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Kerry Francis

Department of Architecture, Unitec Institute of Technology Auckland, New
Zealand

A posthumous 1992 curriculum vitae for the Architect and Engineer, Richard
Hobin records that during the period 1951-1953 he designed and built eight
houses and seven factories in the New Zealand city of Auckland. Hobin's
interests and those of his colleagues, collectively known as Structural
Developments (Renate Prince, Henry James, John Scott and Frank Stockman),
were part of a global, post- war interest in rational structure and construction
efficiency. This paper compares the factory that Structural Developments
designed and built for the plastics manufacturing company Clearlite (1951) with
a building for the production of table birds by Group Architects (1954). The
Chicken House, produced for the landscape designer Odo Strewe, used steel
and concrete but in very different ways to the Clearlite factory. This paper will
examine the remaining records held by archives and local authorities and then
discuss the blurring of disciplinary boundaries, and the representational and
construction techniques employed in the production of these two building
experiments.

The Factory and the Chicken House:

Construction Experiments in 1950s Auckland
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Digitally Fabricated Single skin Plywood
Construction: The Castle and 'Panitecture’
Richard Burnham

School of Architecture, University of Tasmania, TAS 7250, Australia

The Castle assists youth at risk of homelessness by deploying micro-dwellings
to households experiencing spatial and emotional distress. The Castle
questions common assumptions about housing and responds to a
demonstrated gap in the accommodation market and requires a dwelling that is
small, mobile, autonomous and spatially clever. Five prototypes have been
designed and built by architecture students in collaboration with a school
alternative workshop and a homeless shelter. The School of Architecture and
Design is responsible for design development, Studentworks is responsible for
component cutting and Youth Futures is responsible for training, deployment
and management. One design has proceeded to serial manufacture by long-
term unemployed under an Australian federal government employment-training
program.

The Castle design process is moving towards mass-customisation through the
development of a comprehensive construction grammar, based around CNC
router cut plywood components arranged into an integrated and frameless
combination of wall and built-in furniture. The ultimate aim is the eradication of
any independent structural framing elements. Assembly is being tailored
specifically for low-skilled labour through the development of a reliable
component jointing regime, a limited material palette, minimal tools and a
legible communication of assembly instructions. The portability of the
manufacture process means that the entire production/training facility can be
deployed to regional centres in need of employment training in a shipping
container. Architecture students are involved in the project development in two
ways: firstly in the collaborative development of innovative design solutions in a
workshop-based studio environment and secondly in research and testing of
the materials, hardware, jointing and autonomous servicing that support
design.

The application of digitally cut components to a low-skilled workforce has
proven successful, although achieving the required levels of accuracy of
connections throughout the component set has proven a challenge. The Castle
team has developed a couple of CAD tools to ease the process of joint pattern
selection and ensure high levels of accuracy. The construction grammar is
evolving to a point where the rules not only govern structure and connections
but also support patterns of habitation. The goals of the next stage of project
development are to reduce material wastage by designing components for
more efficient sheet 'nesting', integrating a more diverse range of applicable
sheet materials and continuing to explore the opportunities of mass-
customisation.
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In many highly glazed buildings, the thermal comfort of the occupants will tend
to be related to the incoming solar energy and the solar heat gain coefficient of
the glazing. Many “real” buildings tend to be deep relative to their height and
therefore, areas close to the facade receive a much greater amount of the
incoming energy than those farther from it. In turn, this imbalance leads to
occupants near the facade experiencing a high dissatisfaction with their
thermal environment (near-facade zone).

This study experimentally examines the thermal environment of occupants
near the facade of a glazed building wall. It presents results for Fangers'
predicted mean vote (PMV) and the predicted percentage dissatisfied (PPD)
and explores some options for improving the thermal environment in this near-
facade zone.

T.N. Anderson ; M. Luther ; T. Brain
1 2 3

1

2

3

School of Engineering, Auckland University of Technology, Auckland 1142,
New Zealand

School of Architecture and Building, Deakin University, VIC 3217, Australia

School of Engineering, Deakin University, VIC 3217, Australia

Assessment of Thermal Comfort Near

a Glazed Exterior Wall
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Real-world Analysis of Motion Sickness

Sensitivity Questionnaires for Cases of Tall

Building Movement

Y. Merwood ; M. Burton ; K. C. S. Kwok ; D. Walton ; M.Donn
1 2 2 2 2

1

2

School of Architecture, Victoria University of Wellington, Wellington, New
Zealand

School of Humanities and Languages, University of Western Sydney, NSW
2751, Australia

Within the field of wind-induced tall building movement and occupant comfort
there is a lack of research on the significant and potentially negative impact of
motion sickness on occupants of wind-moved buildings. Recently a wealth of
data has become available through a PHD student’s work of over 250 surveys
that asked a ‘random’ selection of people in Hong Kong about their experience
of wind-induced tall building movement.

This study will statistically analyse the resultant full-scale wind-induced tall
building movement database (Hong Kong database) to investigate what can be
seen to affect the motion sickness cases reported by respondents and what the
severity of their motion sickness is in cases reported in the full-scale database?

This study has found that the reported cases of motion sickness within the
population of the Hong Kong database range in severity depending on motion
sickness sensitivity; number of symptoms suffered and the nausea rank of
these symptoms. Additionally the study found that despite 13 different
independent variables being tested, only 3 factors had a statistical association
to the 3 motion sickness indicators; Gender, How often people complained and
Acceptability.
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Assessing Creativity as an Aspired Learning

Outcome: A Four-part Model

Michael Ostwald ; Hedda Haugen Askland ; Anthony Williams
1 1 1

1
School of Architecture and Built Environment, University of Newcastle, NSW

2308, Australia

Creativity is a stated learning outcome of design disciplines and it often forms
part of the more general attributes guiding pedagogical activities and curricula.
Nonetheless, the question of assessing creativity remains highly contentious
and it poses both pedagogical and legal or administrative challenges to
architectural educators. Whereas traditional assessment methods and
processes have often relied on the assessors' subjective judgement and tacit
understandings of what is creative, the contemporary educational climate calls
for enhanced transparency and objectivity through often rigid quality assurance
mechanisms. These changes in educational culture place increasing pressure
on teaching and assessment processes, with particular challenges facing the
assessment of creativity.

This paper presents a four-part model for assessment in design education. The
model targets the question of assessing creativity in design and outlines the
different stages and the various facets of the assessment process. It also
identifies the dominant types of architectural assessment to be tested for
pedagogical and quality assurance compliance. Finally, the paper locates,
identifies and interrogates the four distinct levels of assessment, relating it to
existing research from fields of architectural education, pedagogy and
assessment.
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Building Reality: Results from the Meridian

First Light House

Guy Marriage

School of Architecture, Victoria University Wellington, Wellington, New Zealand

This paper follows the continuing construction progress of the First Light
House, an entry in the US Department of Energy Solar Decathlon 2011
competition. This application of sustainable building theory was initiated by a
student-led design competition, and the subsequent construction of a full sized
experimental house for the purposes of entering the competition.

While the house has been designed to perform as a completed project, much
has also been learnt relating to construction methodologies and application of
international building codes. The project is a vehicle for testing building
processes and construction practices at full scale. Practical issues of
incorporating a complete building construction project into a University
curriculum are also examined, and outcomes are being used to inform both
teaching and practice within a leading School of Architecture.

As the project is under construction at the time of writing, but will be completed
by the time of the conference. The paper addresses issues that have been
resolved over the intervening months. These issues will cover items such as
transportability in modular housing, and the potential application of First Light
design principles to disaster recovery housing in the future. The project bridges
the gap between the teaching of theory principles and the harsh practicalities of
building and architecture.
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Challenges in Retaining Architecture

Undergraduates for Post Graduate Studies

Ramsey Awad ; Julie Jupp ; Maria Roberts
1 2 3

1

2
School of Built Environment, University of Technology Sydney, NSW2007,

Australia

School of Architecture and Built Environment, University of Newcastle, NSW
2308, Australia

The University of Newcastle is one of the eighteen universities offering
architecture programs in Australia, with programs at both undergraduate
(Bachelor of Design Architecture) and Masters (Master of Architecture) degree
levels, and with a student body of 386. Over the past five years there has been
an average 40-50% drop in the students who commence the post-graduate
degree after completing the undergraduate degree. Using enrolment data and
data from student focus groups, key issues affecting continuation to the post-
graduate degree were identified, which included dissatisfaction with the course
and an inability to secure work locally. Focus groups with staff developed
solutions to address these and other issues. The issues and solutions fell into
the following four categories: curriculum, cultural, industry linkages, and
marketing. Based upon this study, a plan was developed to enable the program
structure and its delivery to be refined and to improve the student experience.
While the study is drawn from data compiled from a single source, it provides
an insight into the changing culture of architectural education nationally and the
flow-on effect of the Bachelor/Masters restructuring. It also highlights issues
facing regional institutions in the increasingly urbanised context of architectural
education.
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A Study for Exploring Students Perceptions

on the Role and Effect of CAD in Conceptual

Design

Nicholas Charles Foulcher ; Ning Gu
1 1

1
School of Architecture and Built Environment, University of Newcastle, NSW
2308, Australia

The increasing popularity of Computer Aided Design (CAD) in architectural
practice has produced a challenge for design education. The overall aim of this
research is to understand the role and effect of CAD in architectural design and
education, primarily within the conceptual design phase. Through focus group
interviews, the research explores the impact of different approaches to CAD
education on students’ perception regarding the role and effect of CAD in
conceptual design. To achieve the aim a study was conducted with two
accredited architectural schools in Australia. Two groups of universities, each
adopting a very different approach to CAD education were identified and
their enrolled student groups were interviewed. Although the two groups of
students being interviewed have been educated in two very different
approaches to CAD education, interestingly both groups have acknowledged
the importance of traditional methods in conceptual design. The effect of CAD
on architectural design and education is primarily seen as a positive and
necessary move for the industry and education but more importantly CAD is
not seen as a replacement for traditional methods of design, rather it should be
part of an integrated ecology of software that facilitates a diverse range of
design intentions.



From principles to practice in architectural science 29

BIM-plementation: A New Model for

Collaborative Design

Steve Kelly

School of Art, Architecture and Design, University of South Australia, SA 5001,
Australia

The growth of BIM technologies and their uptake within the design industry
presents a new context to consider opportunities for collaboration. This
extends the idea of 'collaboration' as a closer relationship, cooperation and
coordination between disciplines and consultants to improve efficiencies and
reduce repetition. The industry is currently evaluating the potential advantages
of collaborative modelling in the early stages of BIM acceptance and identifies
new issues resulting as a consequence of centralisation of the model. Several
of these issues parallel the scholastic impasse of student participation and the
question of authorship. This paper will present a case study identifying attempts
to develop design efficiencies within the AEC industry and describe research
into new design teaching models. It will address the question of how design
education might adapt or respond to new professional models of collaboration.
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The Impact of Haptic Devices on Designers and

the Design Process
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The recent advent of haptic devices (one of the tangible user interface
technologies for design) offers designers a new and more intuitive way to
interact with their digital design representations using sensory feedback.
However, there is limited empirical evidence about the impact of these new
devices on the effectiveness and creativity of design. This project aimed to
explore the impact of haptic devices on two designers and the design process,
and to compare the changes in behaviours and outcomes when designers
move from traditional design environments to a haptic device setting. Using
protocol analysis, the designers were videorecorded performing similar
design tasks in four design environments: Clay modelling; CAD; a haptic
interface, and both sketching and haptic. A unique coding system (capturing
physical, perceptual, functional and conceptual cognitive design levels)
indicated that most frequently demonstrated action categories were Physical
and Perceptual. No substantial differences were observed between the actions
of each designer in each design environment (intra-and inter-participant),
showing that haptic devices as new design interfaces support the four types of
design actions. This preliminary study provides valuable directions for future
research into these devices and their effects on the design process and on
types of design.
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Template Schools: A Unique Opportunity for

Holistic Post-occupancy Evaluation
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In February 2009, the Australian Government announced the $16.2b Building
the Education Revolution (BER) program as part of an economic stimulus
package. In the context of a global financial crisis, it called for 'shovel ready'
projects requiring state education departments to develop Template designs to
speed the delivery process. The implementation of the initiative was heavily
criticised by parts of the Australian media, during the first half of 2010. There
was concern that schools were not receiving good value for the government
funds being spent.

A multi disciplinary research team at the University of Melbourne considered
that the Template designs developed in Victoria offered an unprecedented
research moment in the history of Australian schools. They were particularly
interesting as they were designed to accommodate traditional classroom-based
teaching but had the flexibility for, allowing larger learning neighbourhoods,
team teaching and flexibility of student groups. During the second half of 2010,
our team studied a small number of schools in an attempt to capture the
transition into the first of the newly completed 'J' Templates.

With funding from the Melbourne Sustainable Society Institute, our team
observed how learning communities in different locations and cultures occupied
similar Template spaces. Our focus was on developing a suite of
methodologies to undertake post-occupancy evaluations (POE) of the new
Templates. POE strategies are often driven by construction and project
management perspectives and rarely focus on the impact of new spaces on
organisational issues and user behaviour. We were also interested in how cost
and environmental performance were affected by the different locations and
orientations.

The initial project tested the methodology and over the short period of
implementation found that the three Template schools investigated performed
well. In this preliminary research, we were able to observe gaps that occurred
in handover communication compromising comfort and usability.
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We saw how the sustainability credentials of a design could be affected by
budget cutbacks. For example, the high level louvres for night purging and
ventilation were replaced with fixed glass in one school. We also saw the
impact of building orientation on indoor climate. In terms of pedagogy, we not
only found differences in how spaces were occupied between different schools,
but also observed different pedagogical cultures between one end of a
Template space and its other mirrored end. Finally, we investigated the cost of
ownership of a Template using a life cycle cost analysis technique, finding that
this method offered insight into future cost requirements and could suggest
areas where cost reduction might be achieved in the future.
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Landscape Architecture as a Factor in the

Formation of Thermal Systems of Residential

Areas
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1 1 1

1

Department of Architecture, Institute of Technology Sepuluh Nopember,
Surabaya, Indonesia

Surabaya is a city in East Java, Indonesia, with a tropical climate featuring a
relatively high average temperature of 28°C (BMG Surabaya, 2011). It is
thought that certain landscape arrangements can reduce ambient air
temperatures. This research sought to determine if the arrangement pattern of
the landscape was able to reduce the average temperature of the local area.
The study was conducted in the Palm Beach residential cluster of Pakuwon
City, Surabaya, by measuring the effective temperature (ET°) of the study
location as well as the surface temperatures of each element of the landscape -
both those elements that were affected by shadowing and those that were not
such as pavement, grass, trees and water. Measurements were taken at 07:00
am, 10:00am, 13:00pm and 16:00 pm. A computer simulation using sketchup
was then carried out in order to understand the shadowing system. The
observations indicated that there was a very strong correlation between air
temperature in the residential neighborhood and the surface temperature of
landscaping materials and the results of shadowing that formed the thermal
system of the study area.
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Investigating Residents' Preference of Solar

Access Using Exploratory Factor Analysis
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Solar access, plays an important role in the everyday lives of residents such as
thermal comfort, lighting and various household activities. Guidelines and
standards for the provision of sunlight have been formulated in the past few
decades in low-density living but in sub-tropical high-density living
environments, like Hong Kong, they are generally lacking. It has become a
growing concern for better provision of sunlight to residential units. Residents'
preference of solar access is very important to the formulation of standards for
solar access and daylighting, as well as urban planning and building design.
The present paper presents the results of a questionnaire survey regarding
residents' preference of solar access in terms of time, amount, place, and
purpose of the exploitation of sunlight, as well as an exploratory factor analysis
(EFA) which examines the influence of environmental parameters on residents'
preference. Results indicate that over 50% of the respondents were satisfied
with the current situation of solar access in their households. Nevertheless,
about 20% of the respondents still felt that their solar access was
unsatisfactory in their flats. Sunlight penetration into their households in the
morning was preferred by over 50% of the respondents. There is likely a need
to improve the provision of solar access in terms of the length of time of direct
access to sunlight received by residents since only about 40% of the
respondents had the same time of sunlight entering their flats as they
expected. There are no particular preferences for the expected amount of solar
access. Sufficient solar access was found to be more important than views
outside respondents' flats with an overwhelming 79.3% of the respondents in
favour of sufficient solar access. The EFA results indicate that observed micro
climatic parameters are the dominant factors influencing residents' preference
of solar access and closely followed by visual elements of residents' subjective
feelings about their flats. It implies that the incorporation of micro climatic
environments into current design standards and guidelines should be
considered. Further studies can be conducted to address this issue in more
detail.
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The Effect of Wind Catcher Geometry on the
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The widespread use of air conditioning to meet the high load of cooling for
buildings in hot - arid climate regions has become a real problem. Since these
systems have a high impact on the peak electricity load, and cause
environmental problems associated with ozone depletion, global warming,
urban heat islands and deterioration of the indoor air quality. Recently, as a
means to reduce energy consumption of air conditioning systems, wind towers
have been used as an alternative solution to meet summer thermal cooling.
The ventilation structures called Badgirs, or wind towers, were traditionally the
most important means by which the interior was cooled in Iranian desert
regions. These wind towers or wind catchers can be found in Iranian cities with
hot-dry and hot-humid climates. This paper is a synopsis of the results of a
research on the wind catcher element in the traditional architecture of Iran. A
review of the wind towers’ characteristics, with emphasis on their morphology,
is provided and categorization of the wind towers, based on their physical
attributes and parameters, are thus proposed. This paper also presents limited
thermal simulation results which show the influence of different wind catcher's
plan geometry on the indoor air temperature. The simulations carried out using
3-D computational fluid dynamics (CFD) software called FLUENT, demonstrate
the effect of two different square wind catchers on the indoor thermal
performance.
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Recent Enhancements to the Adaptive Comfort

Standard in ASHRAE 55-2010

Richard deDear
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Adaptive comfort principles have existed in the form of a regulatory and design
standard (ASHRAE Standard 55-2010) for about seven years. Being
embedded in sustainable building rating tools such as the US Green Building
Council's LEED and Australia's Green Star has served to widen even further
the adaptive comfort standard's user base in recent years. With such
widespread application, a wealth of practical experience has been gained from
architects, design engineers and other practitioners in the business of thermal
comfort. The committee charged with responsibility for maintaining and further
developing ASHRAE Standard 55 has recently embarked upon an ambitious
agenda of updates and enhancements to its adaptive comfort processes. After
a general discussion of similarities and differences in approach between the
global adaptive comfort standard (ASHRAE 55) and its European counterpart
(EN15251), this paper backgrounds the main issues framing recent
enhancements to ASHRAE 55. In particular two updates are discussed; a)
implementation of a running, weighted mean temperature expression for
prevailing outdoor warmth in the adaptive model, and b) increases to Standard
55's acceptable upper temperature limits by offsetting with elevated airspeed.



From principles to practice in architectural science 37
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Conventional Air Conditioned Office Buildings
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This paper presents observations and preliminary findings from action
research that addresses the opportunity to save energy and provide greater
thermal comfort by adjusting air temperature setpoints in office buildings to
better reflect external weather conditions and occupants clothing insulation
choices during summer.

The study, which commenced in 2009, focuses on large centrally air-
conditioned commercial office towers located in Australian capital cities. We
refined our approaches for the period 1 November 2010 31 March 2011 to test
the findings of the previous year s interventions presented at ANZAScA 2010.

A reduction in Heating, Ventilation and Air Conditioning (HVAC) electricity
usage of 8% against a 2008/09 baseline was recorded, and occupant
complaints as a proportion of all complaints recorded with a tenant helpdesk
declined by 16% over the same period. Furthermore, HVAC energy use during
the 2010/11 summer became more dependent on ambient air temperatures
than it had been during the previous two summers. These encouraging
observations require further investigation in light of the challenges associated
with action research in occupied commercial buildings. The paper should
therefore be read as an update on the results of important on-going research in
a field with considerable significance for office-based workers and the
mitigation of greenhouse gas emissions.

?

?
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Can Biomimicry, as an Approach, Enhance

Ecologically Sustainable Design (ESD)?
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Concerns about climate change have driven the development of new
environmental theories, policies and initiatives, to reduce negative effects of
buildings. This has begun to impact the physical attributes of buildings such as
form, fabric and microclimate. Due to this, design professionals are now facing
multifaceted challenges as how to balance integrating efficiency initiatives
innovatively in order to achieve ecologically sustainable design (ESD). This
paper argues that ESD can be enhanced with reference to new environmental
theories and design approaches, such as biomimicry, which seeks ecological
solutions by emulating nature’s forms, processes and ecosystems to solve
problems sustainably. However, an architectural design process that draws
from a deep ecology as a model remains elusive. Can biomimicry potentially
offer an approach that helps to integrate form, process and the ecosystem into
an architectural praxis for creating ecologically sustainable buildings?
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The climate change scenarios of the Intergovernmental Panel on Climate
Change (IPCC) predict a significant increase in temperatures over the next
decades. Architecture and building occupants have to respond to this change,
but little information is currently available in how far the predicted changes are
likely to affect comfort and energy performance in buildings. This study
therefore investigates the climate change sensitivity of the following
parameters: adaptive thermal comfort according to Ashrae Standard 55 and EN
15251, energy consumption, heating and cooling loads, and length of heating
and cooling periods.

The study is based on parametric simulations of typical office room
configurations in the context of Athens, Greece. They refer to different building
design priorities and account for different occupant behaviour by using an ideal
and worst case scenario. To evaluate the impact of the climate change,
simulations are compared based on a common standard weather data set for
Athens, and a generated climate change data set for the IPCC A2 scenario.
The results show a significant impact of the climate change on all investigated
parameters. They also indicate that, in this context, the optimisation of comfort
and energy performance is likely to be related to finding the best possible
balance between building (design) and occupant behaviour and other
contextual influences, rather than a straightforward optimisation of separated
single parameters.
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Design and Environmental Attitudes on

Resource Usage: An Australian Study
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Significant effort, capital and time are being invested by western countries to
address climate change impacts by constructing buildings that are more
sustainable. Building a Sustainably Designed (SD) dwelling may assist in
reducing water and energy consumption through passive measures, but
consumption efficiencies may also be enhanced or reduced by the behaviour of
the occupants within the dwelling and to date this has not been quantified. This
paper describes the method and interim results of research aimed at improving
our understanding of whether sustainably designed homes truly achieve lower
levels of impact on the environment and also to what extent occupant attitudes
play a role in any improvement. Key utility consumption data have been
measured using real time monitoring systems embedded with the SD homes at
The Ecovillage at Currumbin ('Ecovillage'), Australia. Environmental attitude
questionnaires have been used to better understand residents' behaviours. An
equivalent sample of contemporary homes from the same area provides high
quality comparative data. Results reveal the sustainably designed homes use
only 24% (5.7kWh per day) of the net energy that the contemporary homes use
on average. Higher levels of attitudes favourable to environmental conservation
also correlate closely with (lower) energy use but were not found to be
significant when analysed with other stronger variables.
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A Clean Bill of Health: A State of the Art

General, Trauma and Orthopaedic

Surgical Centre

Henry Skates
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Potential drawbacks to the use of Ultra Clean Ventilation (UCV) technology in
modern operating theatres include difficulties with locating pendant lighting,
excessive noise levels and excessive operational costs. The main benefits of
using UCV technology however, is a reduction in postoperative Surgical Site
Infection (SSI) rates. A novel surgical theatre centre has been designed to
accommodate three state-of-the-art theatre suites, a seven-bed recovery ward,
a fifteen-bed orthopaedic ward and attendant ancillary spaces. At the heart of
the complex, the three unique theatre environments utilize innovative skirt-less
ultra-clean laminar-flow ventilation canopies to help control airborne infection
during surgical procedures. The novel approach allows uninterrupted use of
multi-flexible lighting and surgical pendants, and has been designed to
minimise noise levels and utilises heat recovery to minimise running costs. The
innovative approach to infection control is continued through into the detailed
design of the theatre wall, ceiling and floor systems, and integrates with the
overall strategy of creating a dramatic and stimulating working environment
where traditionally aesthetic sterility was de rigueur.
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The built environment represents an enormous investment in both the financial
sense and in terms of energy expenditure. This investment may be seen as a
sunk cost which has been paid by previous generations.

It has been argued that conserving buildings reduces energy consumption by
exploiting the buildings' embodied energy and avoiding the re-building process
which involves demolition activities, waste generation, on-site construction
activity and new materials. A further advantage of conserving buildings is that
reduced embodied energy consumption means fewer greenhouse gas
emissions.

This paper explores the potential advantages of conserving buildings compared
with re-building particularly in the area of historic residential buildings. To retain
the character of older suburbs, some local councils are seeking to persuade
residents to renovate older dwellings rather than demolish and re-build. The
paper describes research which takes a historic villa, approximately 100 years
old, as a case study for a desk-top analysis of life cycle energy consumption,
greenhouse gas emissions and costs. Two scenarios are considered which are
(a) renovate and extend and (b) demolish and re-build to a similar design but
with modern materials.

The results show that the life cycle emissions of the renovated/ extended villa
are 26% less than the demolish/re-build scenario. In addition, the renovated/
extended villa scenario is moderately less expensive. The combination of
lower cost and emissions may be sufficient to influence residents to retain
historic dwellings. On the other hand, the advantages of a completely new
building are significant and the paper comments on further inducements to
prevent the demolish/re-build choice.
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The Problem of Over-glazing Buildings: Post

Occupancy Evaluation from External Evidence

Hugh Byrd
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This paper will present the findings of research carried out on user-response,
from external evidence, in highly glazed office buildings and will analyse the
impact of this on predicting the environmental performance, productivity and
energy consumption of office buildings.

Design tools such as the LT and LTV methods indicate that the optimum energy
performance of a typical office building envelope is achieved when the
proportion of glazing in a facade is in the order of 30 to 50% depending on
many factors. However, there has been a trend in the design of commercial
buildings to significantly exceed this proportion. For example, in New Zealand
in 2010, the average proportion of glazing on buildings accredited with a 'green'
design was approximately 80%.

With high proportions of glazing, there is a significant difference between the
theory and actual performance of a building envelope in particular because of
user preferences. Excessive glazing increases the probability of blinds being
operated to reduce the impact of glare or direct sunlight. This significantly
reduces the amount of daylight while only marginally reducing excessive heat
gains.

In the case of the buildings in this research, it was found that blinds were
extensively used and that artificial lighting was also used to supplement the
loss of daylight, even on bright days. The additional energy used for both
cooling and artificial lighting results in high proportions of glazing being
responsible for significantly greater energy consumption than predicted and a
potential loss in productivity.
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Thermal Delight in Climatic Design: A Lived

Experience

Elizabeth Karol
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Architecture can be considered as an applied art. In the twenty-first century
there is a focus on how the application of this art is impacting on the use of
energy. One of those impacts comes from using significant quantities of energy
for mechanical heating and cooling of buildings. This paper suggests that
climatic design which minimises the need for mechanical heating and cooling is
one of the instruments that can be used in applying the art of architecture to
reduce the use of energy and to recreate a somewhat forgotten experience of
indoor 'thermal delight'. An award winning house in Perth, Western Australia is
used to illustrate the argument. Both qualitative and quantitative aspects of
thermal delight are considered.
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The current dominant social paradigm cannot address the environmental crisis
forecast by climate science and a new approach is needed. The requirement
for buildings that can operate in energy-poor conditions with water and
resource scarcity can be facilitated by an examination of pre-modern buildings.
The Green Renaissance Project draws upon archaeological, ecological,
ethnographical and building science methodologies to test this hypothesis
based on case studies of Italian building from the Roman and Renaissance
periods. This paper explores the context for the application of these
methodologies and their potential for assessing the environmental performance
of various domestic structures. For this paper, the focus will be on the
comparatively well-preserved domestic architecture of Pompeii and
Herculaneum. An holistic approach is necessary because of the problems
associated with subsequent reconstructions and restorations. The primary aim
of this project is to use past knowledge to produce modern sustainable building
systems. An offshoot of this project will be an increased understanding of
lifestyle and perceptions of comfort in the ancient world. To date, there has
been minimal research with regard to these issues.
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Commonly, the computer-aided, thermal modelling of residential buildings
currently remains largely outside the bounds of conventional architectural
practice, leaving architectural practitioners to rely on traditional 'rules of thumb'
for evaluating the thermal performance of their designs. This paper presents
preliminary research into the application of thermal modelling software as a tool
for the designer to better evaluate the complexities of thermal performance. It is
an ongoing joint research project between the School of Architecture, Victoria
University of Wellington and the Wellington-based architectural practice studio
Pacific Architecture Ltd.

Using the modelling software AccuRate NZ, ten recent residential projects of
Studio Pacific Architecture Ltd were modelled and analysed in terms of their
thermal insulation, construction materials and glazing to wall ratio to determine
the efficacy and relationship of each component and to better understand how
each measure could be employed to respond to the specific conditions of each
architectural project.

The results confirmed that the designs of these new individual contemporary
houses contained too many variables to use 'rules of thumb' successfully.
Modelling and analysis of the ten house designs using AccuRate indicated a
possible hierarchy of form and material factors which determined thermal
performance.
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The authors have surveyed and analysed the users' perceptions of a world-
wide set of sustainable commercial and institutional buildings located in a
range of climatic zones. Their overall aim, based on a detailed questionnaire
survey of the users of thirty-one buildings in eleven countries, was to determine
how well these buildings were performing from the point of view of the
occupants. The users' responses to forty-five aspects of building performance
were sought. The 2035 respondents were asked to rate each aspect on a 7-
point Likert scale. Following a brief introduction describing the nature of the
buildings involved, the design of the questionnaire, and the methodology
adopted for its administration and analysis, the paper describes in detail the
distributions of the perception scores for each one of the forty-five aspects on
which responses were sought during the surveys. These distributions support
the view that users are well able to assess variations in a wide range of
aspects of the premises they occupy and that more systematic use should be
made of their perceptions in building design and evaluation.
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A central argument in favour of compact cities has been the inefficient use of
transport energy by dispersed urban forms. However, when the means of
transport is predominantly electric vehicles that are fuelled by renewable
energy sources, this argument becomes less valid The share of renewable
sources in New Zealand’s electricity supply is currently over 70% with a policy
to increase this to 90% by the year 2020. In main urban areas, 90% of New
Zealand vehicles travel less than 69Km per day. This is well within current
ranges of electric vehicles and makes this form of transport attractive once
costs of operating and running electric vehicles are competitive with
conventional forms of transport.

This paper will present the findings of research on the total energy supply and
consumption in different urban densities with different dispersal. The total
energy use will take account of household transport energy consumed and the
potential energy supplied to housing by photovoltaics mounted on roofs. The
results show that, for transportation in Auckland, suburban development is
more energy efficient than intensifying the city.
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Adaptive Thermal Comfort in Context:

A Qualitative Field Study

Kathryn Healey
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The need for qualitative study of human factors in the field of thermal comfort is
well established, particularly within the context of naturally ventilated buildings
where adaptation plays a significant role in occupant comfort. The importance
of precision in measurement and survey instruments used within conventional
thermal comfort research is acknowledged. However, it is argued that
qualitative methods are better suited to identifying hidden issues which affect
occupant comfort and satisfaction, and add depth to known issues. This
approach adopts a view of comfort as a socio-cultural achievement, rather than
an engineering problem. This paper presents the results of a pilot study which
used qualitative thermal comfort research techniques alongside conventional
thermal comfort field study methods. The study building, a small office
operating within a suburban, residential setting, was predominately naturally
ventilated with a high level of adaptive opportunity available to occupants. The
results highlight the importance of cultural and contextual factors which
facilitate or limit comfort-related adaptations. This is contrasted with existing
qualitative studies. The outcomes from the pilot study provide guidance for the
wider research project.
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Earth building is a construction technique commonly utilised in Australian
residential architecture. The 2010 update of the Building Code of Australia
(BCA), increased the Energy Efficiency requirements for all new residential
buildings to 6-Star Nationwide House Energy Rating Scheme (NatHERS)
compliance or equivalent Deemed-to-Satisfy (DTS) provisions. Due to these
requirements, designers of earth buildings are finding it increasingly harder to
achieve compliance. A report prepared for the Department of Climate Change
and Energy Efficiency cites occupancy behaviours as a significant factor in
residential energy use. However, the report also suggests that compliance via
star rating may be biased against occupants that have higher energy saving
behaviours.

Pise, adobe and compressed-earth-block represent, not just an alternative
construction method, but also embody clients’, architects’ and builders’ “desire
to build responsibly and ecologically” (Rael, 2009). This demonstrates an
ecocentric disposition amongst earth building patrons. Recent research found
that the occupants of these houses have proven ecocentric tendencies.

This paper reports on a research project aimed at investigating the influence of
the “user” of earth construction dwellings on household energy use. A survey
was developed and distributed to households of earth construction across 5
States. The questionnaire contained a mixture of quantitative and qualitative
questions aimed at discovering the usage profiles of the occupants of earth
houses. The survey results corroborate the previously acknowledged
ecocentric attitudes of earth building occupants. These results were then used
in demonstrative thermal simulation to determine the likely effect of such
behaviours on energy use and Energy Efficiency requirements compliance.
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Investigating on-site building performance in architectural science is increasing.
However, the simplest forms of measurement often lack any analytical support
other than presentation on a time-series plot. Here, we present instrumentation
and analytical tools to assist in reporting building performance. The intention is
to explore formats for observing performance of buildings based on collected
data. Sometimes data are presented directly, but more often, information is
revealed by calculation. We introduce examples of tools pertaining to interior-
exterior climatic comparisons, occupant comfort and thermal performance,
such as weather data plotted against a neutral temperature so that adaptive
model comfort tolerances can be illustrated. We plot the interior and exterior air
condition on the ASHRAE psychrometric chart to understand conditioning
requirements. Other tools calculate the ISO 7730 (Fanger) comfort model, and
an adaptive model of comfort is provided for the interior measurements
alongside an 80-90% comfort band. These tools add value to reporting data by
displaying in several formats, so the researcher can observe and report quickly
and clearly on the potential of various conditioning periods within a building. A
case study is presented for a house in Darwin during the wet-season.
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ENERPOS Building, Reunion Island, France
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Located in the French tropical Island of La Reunion in the Indian Ocean, the

1,300 m ENERPOS Building was inaugurated in January 2009. The building is
on the St Pierre Campus of the University of Reunion Island and was designed
from the outset to be a net zero energy project. The outcome is a pair of
elongated two-storey blocks, linked at both levels, with a tropical garden
between, and positioned to maximise the opportunities for natural cross
ventilation. These two blocks are surmounted by a building integrated

photovoltaic array some 350 m and with an output of 50 kWh. This also serves
as a flyroof to the building. Fixedz external shades provide protection from
direct solar radiation, the fenestration is entirely made up of glass louvers,
providing an overall wall porosity of 30%. All the classrooms and staff offices
are equipped with aerodynamically efficient ceiling fans. Extensive
measurements have been undertaken of environmental conditions in the
building, it's total energy use (less than 12kWh/m2 in 2010), and other aspects
of it's performance in practice.

St Pierre is at latitude 21 S with summer and winter design temperatures of

32.5 C and 14.3 C respectively, and corresponding average solar radiation of

6.1 kWh/m .day and 4.7 kWh/m .day ; relative humidity levels range from
around 53 to 89 per cent. While the staff offices, a meeting room, and two of
the seven classrooms are equipped with air conditioning systems, these are

not used unless the inside temperature exceeds 30 C or thereabouts. To
achieve thermally comfortable conditions, the protocol is to open the louvres
first, and if that is insufficient to turn on the ceiling fans. The air conditioning is
only to be switched on when the louvres and fan systems prove inadequate.

Following a brief outline of the environmental design features of the building,
this paper reports the results of a recent user survey of the staff and students
who use the building, and relate the users' perceptions to some of the
measurements. Indications are that the users have been able to achieve
thermally comfortable conditions for much of the year without recourse to the
air conditioning systems. However, there is still the need for more readily
available information on how to get the best from the window and ceiling fan
systems to ever-changing cohorts of students, and staff who may only use the
classrooms intermittently. In the case of the more permanent staff group,
preliminary indications are of improved health and productivity by comparison
with their experience of other buildings.
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The Australian Federal Government announced the Nation Building Economic
Stimulus Plan in February 2009 in response to the global financial crisis of
2008. A major component of this plan was the Building the Education
Revolution (BER) plan, designed to create jobs and infrastructure projects for
the modernisation of schools around Australia. The funding resulted in 24,000
projects nationwide and architectural firms were subcontracted by the State
Governments to design 'templates' that schools could choose from for their
new buildings.

With many of these buildings now fully operational, there is an urgent need for
data on the performance of these template designs to ensure government
funds are being spent effectively and to ensure Australian children have access
to facilities that support their learning. This paper addresses the indoor
environmental quality (IEQ) associated with a selection of these template
designs to provide evidence on how these new learning spaces are performing.

The aim of this study was to observe the indoor CO concentration, lighting,

humidity and temperature levels within three occupied template learning
spaces with the objective of establishing an appropriate methodology that could
be used on a wider ranging and longer term study. The findings suggest that
the environmental systems within these buildings need further adjustment to
ensure temperature and CO concentration levels are within acceptable limits.

It was found that, though mostly performing well, current CO levels in some

spaces are more than the desirable maximum limits at certain times and may
be causing unnecessary tiredness in the occupants of the buildings. Further
related research will address the implications of these designs from a number
of other perspectives, including: pedagogy, professional development, user
satisfaction, use of information and communication technology (ICT), life cycle
environmental impacts and costs and procurement.
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A holistic approach to low-energy building design is essential to ensure that any
efficiency improvement strategies provide a net energy benefit over the life of
the building. Previous work by the authors has established a model for
informing low-energy building design based on a comparison of the life cycle
energy demand associated with a broad range of building assemblies. This
model ranks assemblies based on their combined initial and recurrent
embodied energy and operational energy demand. The current study applies
this model to an actual residential building in order to demonstrate the
application of the model for optimising a building's life cycle energy
performance.

The aim of this study was to demonstrate how the availability of comparable
energy performance information at the building design stage can be used to
better optimise a building's energy performance. The life cycle energy demand
of the case study building, located in the temperate climate of Melbourne,
Australia, was quantified using a comprehensive embodied energy assessment
technique and TRNSYS thermal energy simulation software. The building was
then modelled with variations to its external assemblies in an attempt to
optimise its life cycle energy performance. The alternative assemblies chosen
were those shown through the authors’ previous modelling to result in the
lowest life cycle energy demand for each building element. The best performing
assemblies for each of the main external building elements were then
combined into a best-case scenario to quantify the potential life cycle energy
savings possible compared to the original building.

The study showed that significant life cycle energy savings are possible
through the modelling of individual building elements for the case study
building. While these findings relate to a very specific case, this study
demonstrates the application of a model for optimising building life cycle energy
performance that may be applied more broadly during early-stage building
design to optimise life cycle energy performance.
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Using Principles of Education to Drive

Practice in Sustainable Architectural

Co-design with Children

Susan Wake

Unitec Institute of Technology, Auckland, New Zealand

The intention of engaging children and young people in sustainable
architectural design is for them to learn about sustainable principles and
practices of building. This is seen as valuable due to the ideals sitting behind
this premise; that this may positively influence their behaviour towards the built
environment in the future. A creative and problem-solving process, design and
construction of spaces is not traditionally taught in New Zealand primary
schools. Yet, in practice, the process offers advantages that fit it well for
children's learning about the environment. For example, design can be
experiential, cross-disciplinary, collaborative, engaging, egalitarian, ongoing
and can lead to authentic and relevant outcomes. Using an action-taking
project by primary schoolchildren to co-design and build an eco-classroom at
their school this paper considers these factors in conjunction with education for
sustainability (EfS) principles and making reference to other co-design projects.
As a result some key management aspects of this co-design project will be
identified. Called 'ecologies of learning' to emphasise their integrated nature
and the overarching focus of sustainable learning within the project, they
suggest some important foci for co-design projects that may encourage a more
mainstream shift from principles to practice in this area, among built
environment professionals.
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The paper presents an evidence base model for environmental retrofitting of an
existing non-domestic buildings in warming climates. The model is grounded in
bioclimatic design, and uses a four-phase methodology; mapping thermal load
profiles, monitoring interventions for performance improvement with current
and future climates and presenting evidence for future use. Thermal load
characteristics, both externalities (climate and building design) and internalities
(occupancy and equipment), which affect the heat load profiles and therefore
energy performance of a building are classified as areas for retrofitting. The
model is used to demonstrates the solution sets needed to renovate a 23
storey high office building in Brisbane, to a nearly zero carbon consumer, with 5
star NABERS greenhouse gas emission rating off set with renewable energy.
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Residential housing is often evaluated against single or at best a limited
number of similar criteria. These include quantifiable indicators such as energy
use and its associated greenhouse gas emissions. It might also include
material consumption from an embodied or resource use perspective. Social
factors or qualitative indicators may be evaluated but are rarely placed or
juxtaposed alongside these quantifiable indicators. A one-dimensional
approach will be limiting because sustainable development includes
environmental and social factors.

This paper describes the methodologies that have been developed to assess
past housing patterns against five quite different criteria. These are: energy and
resource use, neighbourhood character and connectedness, and diversity. In
each case, high and low sustainability practice has been identified so that
ranking is possible. These methodologies have then been tested by evaluating
a typical precinct (approximately 400 m by 400 m) of a 1980s housing
development in a suburb of Geelong. The rankings of the particular precinct
have then been combined in a visual way to assist in the evaluation of the
housing in a more holistic way. The results of this evaluation method are
presented, along with a discussion of the strengths and weaknesses of the
methodologies. The research is the outcome of collaboration by a cross-
disciplinary group of academics within Deakin's School of Architecture.
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Who Delivers Urban Design in Australia and

New Zealand and What is Their Culture?

Gordon Holden
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Urban design is practised by teams integrating a wide range of knowledge
fields embracing many aspects of human endeavour and it is applied at all
scales of development in the built environment. There is an expectation that
urban design adds value that is measurable and accountable in the public
domain. But who are urban designers and what do they need to know?

The paper aims to fill a gap in the knowledge of the field of urban design and
the scope of urban design education that prepares those practitioners who
identify as urban designers.

After briefly outlining historical trends, the first section of the paper scopes the
literature around the evolution of the discipline of urban design and
extrapolates some key issues for current practice. The second section is
devoted to a critical evaluation of data gathered in Australia and New Zealand
aimed at positioning urban design practitioners in the context of the needs of
the emerging discipline. The final section provides some guidelines for expert
urban design practitioners and educators with a focus on the scope of current
theoretical knowledge to be embraced with the emerging systematic body of
practice knowledge.



From principles to practice in architectural science 59

Using Peoplemap Technique to Elicit and

Broadcast Sense of Place
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The population in Geelong Region is expected to keep growing. In order to
work towards a better future of the region, it is essential to understand the
feelings and needs of local communities and empower them in community
affairs. This study used an innovative technique known as peoplemap to
investigate local communities' sense of place. The primary objective of the
investigations was to reveal the sense of place of Geelong Region.

Local residents in Geelong Region were interviewed face-to-face about how
they identify themselves, what they love, what they want, and how empowered
they feel. This paper reports the sense of place of three areas of the Geelong
Region: Ocean Grove, Bannockburn and Teesdale, and Corio-Norlane.
Thematic analyses revealed the sense of place of these three areas, and
identified their similarities and differences. The results of this study have
several implications for government policy makers, planners and designers. In
addition, this study contributes to the sense of place research, in that civic
action was found to be a valid dimension of a sense of place.
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Effective assessment of pedestrians’ thermal comfort has been a continuous
endeavour in urban climatology studies. A number of bio-meteorological indices
such as PMV, OUT-SET* and PET have been developed aiming to describe
human thermal comfort sensation by providing solutions to the equations
governing their thermoregulations. A drawback of this approach is that these
indices are based on steady-state models and therefore can not effectively
account for pedestrians’ thermal transient process. In fact, studies have shown
that steady-state models will cause problems when applied in outdoor
pedestrian thermal comfort assessment. This study presents a bottom-up
simulation approach which considers pedestrians’ dynamic and behavioural
aspects in assessing their thermal comfort conditions. A promising modeling
technique, the agent-based modeling (ABM) approach is taken to model each
individual pedestrian's detailed thermoregulatory characteristics and also
movement behaviour. A modified Two-Node Model is used to model
pedestrians’ progressive thermal adaptation to the local micro climatic
condition. With a test case the study shows that the modelled thermal transient
is significantly different from the static assessment as indicated by PET,
suggesting that a combinatorial use of pedestrians’ detailed thermoregulatory
parameters is a more appropriate way to describe their actual thermal comfort
condition. The present individual-based simulation approach also allows
different group of pedestrians’ to be examined and also different environmental
scenarios to be tested.
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The use of a lightweight construction system is common in Australia. 'Thermal
mass' materials can be combined with 'lightweight' domestic timber-framed
construction to improve the thermal performance of buildings. This paper
examines design advice available to designers called Rules of Thumb. These
are useful because designers often do not have the information or finance for
detailed thermal modelling, particularly during the initial design stages of the
project. The quality of the guidance given is important to the effective building
operation. The paper therefore investigates current Rules of Thumb for
construction and suggests how these rules can be improved. It suggests that a
holistic systems approach is needed, climate-by-climate which identifies both

the quality and location (specific floors, walls, ceilings) of the thermal
mass for the specific levels of energy savings and comfort levels. A number of
improvements to the existing Rules of Thumb are recommended such as
relating them more widely to the overall building thermal systems and using
rules that augment each other. New rules are suggested for design, which
satisfy energy conservation measures now required in practice and by
legislation.

(kg/m )
2
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Constructive perception ability that combines perception, conception and
spatial reasoning composed of visual analysis, synthesis and representation in
iterative nature can be argued to be equally related to creative design ability.

One of the more important aptitudes for students studying Architecture design
is spatial ability, often referred to as simply visual perception. Spatial ability
encompasses the mental manipulative skills required to perform mental
processes such as the rotation of objects, the understanding of how objects
appear in different positions, and the conceptualisation of how objects relate to
each other in space. The relationship between various cognitive abilities and
design creativity is a necessary consideration for Architecture education.

Spatial ability is a construct generally considered to comprise of several spatial
factors called elements or components where each measures a separate
spatial skill. Literature has reported that there is a relationship between the
spatial ability of students and their success in certain types of subjects, e.g.
technical drawing. However, there are not a large number studies that have
focussed on the relationship between spatial ability and design-based courses
which are prevalent in the Architecture discipline.

This paper reports on a research project concerned with the assessment of
spatial ability specific to design disciplines, Architecture being a primary design
discipline studied. The project measured spatial performance using an online
3D ability test (3DAT) that was developed in accordance with psychometric test
development procedures and properties such as reliability and validity for the
3DAT are above acceptable standards. The 3DAT measures choice accuracy
and reaction times across a range of abilities that were expected to exist for
design students. The spatial performance of students was compared to their
results on a number of design projects in a first year design studio to establish
if there was a positive relationship between their spatial ability and their
performance in a course focussed on design.
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Colophon

The Proceedings of the 45th Annual Conference of the Australian and New
Zealand Architectural Science Association were published in Sydney, Australia
by the Faculty of Architecture, Design and Planning, The University of Sydney.

The Technical Committee of ANZAScA 2011 received 98 abstracts for this
conference, from which 55 papers were accepted for presentation at the
conference and inclusion in these proceedings.

Each paper has been double blind refereed by members of the ANZAScA 2011
International Review Committee. This Committee was selected by the
Technical Committee. All papers accepted for the proceedings were reviewed
by two referees. Where there was a difference of opinion regarding acceptance
the paper was reviewed by a third referee, whose decision was final.

All papers were matched, where possible, with reviewers in the same specialist
field and with similar academic interests to the author.



6445th ANZAScA Conference, 16th-18th November 2011

Index of Abstracts

A. Baki Kocaballi, Rob Saunders, Petra Gemeinboeck, Andy Dong 12
Aaron Wong, Stephan Chalup, Shashank Bhatia, Arash Jalalian
Jason Kulk, Michael Ostwald 13
Abu Shahriar, Richard Hyde 14
Densil Cabrera, Ken Stewart, Luis Miranda Jofre 15
Densil Cabrera, Luis Miranda, Cameron Heggie, Dong Min Shin,
Michael Dmitrewicz, Siong Kim Tan, Brett Knight 16
Ju Hyun Lee, Nung Gu, Sue Sherratt 17
Mark Pitman, Catherine Watts 18
Yi Teng Shih, Anthony Williams, Ning Gu, Juhyun Lee 19
Chris Murphy 20
Kerry Francis 21
Richard Burnham 22
T.N. Anderson, M. Luther, T. Brain 23
Y. Merwood, M. Burton, K. C. S. Kwok, D. Walton, M.Donn 24
Michael Ostwald, Hedda Haugen Askland, Anthony Williams 25
Guy Marriage 26
Ramsey Awad, Julie Jupp, Maria Roberts 27
Nicholas Charles Foulcher, Ning Gu 28
Steve Kelly 29
Sue Sherratt, Ning Gu, Wyn Jones 30
Clare Newton, Sue Wilks, Dominique Hes, Ajibade Aibinu,
Robert H. Crawford, Kate Goodwin, Christopher Jensen,
Dianne Chambers, Toong-khuan Chan, Lu Aye 31
Fetty Febriasti Bahar, Happy Ratna Santosa, IG Ngurah Antaryama 33
K.L. Lau, E. Ng, Z.J. He 34
Maryam Hossein Ghadiri, Nik Lukman Nik Ibrahim 35
Richard deDear 36
A Craig Roussac, Jesse Steinfeld, Richard de Dear 37
Arosha Gamage, Richard Hyde 38
Astrid Roetzel, Aris Tsangrassoulis 39
Ben O'Callaghan, Richard Hyde 40
Henry Skates 41
Stephen Pullen, Helen Bennetts 42
Hugh Byrd 43
Elizabeth Karol 44
Estelle Lazer, Simon Hayman, Richard Hyde 45
Evzen Novak, Stuart Taylor, Christina Mackay 46
George Baird, James Thompson 47
Hugh Byrd, Anna Ho 48
Kathryn Healey 49
Lyrian Daniel, Terence Williamson 50
Mark Luther, Peter Horan 51



65From principles to practice in architectural science

Maximilien Franco, Francois Garde, Aurelie Lenoir, George Baird 52
Robert Crawford, Christopher Jensen, Toong-Khuan Chan,
Dominique Hes, Lu Aye 53
Robert Crawford, Isabella Czerniakowski, Robert Fuller 54
Susan Wake 55
Upendra Rajapaksha, Indrika Rajapaksha, Richard Hyde 56
Y. Esteban, S. Ang, J. Coulson, S. Mellersh-Lucas, U. de Jong, R. Fuller 57
Gordon Holden 58
Leilei Xu, Hisham Elkadi, Simone Leao 59
Liang Chen, Edward NG 60
Ben Slee, Richard Hyde 61
Ken Sutton; Anthony Williams 62


	ANZAScA 2011_BOA_final-01
	ANZAScA 2011_BOA_final-02
	ANZAScA 2011_BOA_final-03
	ANZAScA 2011_BOA_final-04
	ANZAScA 2011_BOA_final-05
	ANZAScA 2011_BOA_final-06
	ANZAScA 2011_BOA_final-07
	ANZAScA 2011_BOA_final-08
	ANZAScA 2011_BOA_final-09
	ANZAScA 2011_BOA_final-10
	ANZAScA 2011_BOA_final-11
	ANZAScA 2011_BOA_final-12
	ANZAScA 2011_BOA_final-13
	ANZAScA 2011_BOA_final-14
	ANZAScA 2011_BOA_final-15
	ANZAScA 2011_BOA_final-16
	ANZAScA 2011_BOA_final-17
	ANZAScA 2011_BOA_final-18
	ANZAScA 2011_BOA_final-19
	ANZAScA 2011_BOA_final-20
	ANZAScA 2011_BOA_final-21
	ANZAScA 2011_BOA_final-22
	ANZAScA 2011_BOA_final-23
	ANZAScA 2011_BOA_final-24
	ANZAScA 2011_BOA_final-25
	ANZAScA 2011_BOA_final-26
	ANZAScA 2011_BOA_final-27
	ANZAScA 2011_BOA_final-28
	ANZAScA 2011_BOA_final-29
	ANZAScA 2011_BOA_final-30
	ANZAScA 2011_BOA_final-31
	ANZAScA 2011_BOA_final-32
	ANZAScA 2011_BOA_final-33
	ANZAScA 2011_BOA_final-34
	ANZAScA 2011_BOA_final-35
	ANZAScA 2011_BOA_final-36
	ANZAScA 2011_BOA_final-37
	ANZAScA 2011_BOA_final-38
	ANZAScA 2011_BOA_final-39
	ANZAScA 2011_BOA_final-40
	ANZAScA 2011_BOA_final-41
	ANZAScA 2011_BOA_final-42
	ANZAScA 2011_BOA_final-43
	ANZAScA 2011_BOA_final-44
	ANZAScA 2011_BOA_final-45
	ANZAScA 2011_BOA_final-46
	ANZAScA 2011_BOA_final-47
	ANZAScA 2011_BOA_final-48
	ANZAScA 2011_BOA_final-49
	ANZAScA 2011_BOA_final-50
	ANZAScA 2011_BOA_final-51
	ANZAScA 2011_BOA_final-52
	ANZAScA 2011_BOA_final-53
	ANZAScA 2011_BOA_final-54
	ANZAScA 2011_BOA_final-55
	ANZAScA 2011_BOA_final-56
	ANZAScA 2011_BOA_final-57
	ANZAScA 2011_BOA_final-58
	ANZAScA 2011_BOA_final-59
	ANZAScA 2011_BOA_final-60
	ANZAScA 2011_BOA_final-61
	ANZAScA 2011_BOA_final-62
	ANZAScA 2011_BOA_final-63
	ANZAScA 2011_BOA_final-64
	ANZAScA 2011_BOA_final-65

