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INnfroduction

Current challenges

At 70%, Australia has the highest proportion of
owner occupation in the world; with most of
the housing being locafed in the suburos. To
own a home is sfill a dream for most people,
yet "only 3% of Australian houses are designed
by an architect” (Fairleight, 2006). There are
predictions that by 2036, 71 % of new housing
in Victoria will consist of detached dwellings.
One of the reasons for this is that the detached
dwelling continues fo be the most affordable
type of housing.

Within  Australia there is an efficient and
successful coffage industry providing
economical housing. Volume builders in
particular are professional in the way fthey
market and deliver their product. Their homes
however lack innovation, In ferms of
architecture, diversity and the use of materials,
resulting in homogeneous, low quality and un —
sustainaple housing.

“Many of the new project homes being rolled
out across metropolitan areas in Australia are
reproduction designs of past styles and often
poorly desighed to suit environmental
conditions and often are placed together in

ways that create dull uninspiring
environments.” (Chris  Johnson, NSW
Government Architect, 2004)

Sustainability

"Australia has the highest per capita
greenhouse emissions of any industrialised
country — 25 % higher than the US" (Flannery,
20095)
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Appliances

Transport
25%

World Energy Consumption

Energy use in Victorian homes

The relationship between energy consumpftion
and climate change is well documented.
Buildings are responsible for 50% of all CO2
emissions.

Design, materials, and size of the house are
playing a key roll in energy consumption.

The 5 star regulafions which are currently the
industry standard In Ausfralia are by
infernational standards ingppropriate and
should be higher and more specific. As a
resulf, even new buildings waste energy in
Irresponsible ways.

Sustainability has to be understood as linked
to affordability because a reduction in
energy consumption results in lower running
costs.

How to improve the sustainability and
efficiency of the house without a large cost
increase?

Affordability
For an architect to compete with the well
established, economical cottage industry,

affordability can e seen as a key issue.

Cost savings could be achieved by
promoting smaller houses, streamlining the
architectural design and  production
processes without sacrificing the design
quality and creating diverse house sizes that
fit their user’s needs. Over-consumption needs
to be tackled towards reinvesting some of the
savings info better environmental standards
and quality.

Over- consumption(The Age, 8|2007)

Exploring new ways of delivering architecture.
How can the knowledge of the architect be
applied to ordinary houses without the
perceived financial costs and risks of a one
off architect designed house?



As has been demonstrated, by such examples
as the small home plan service by Robin Boyd
in Melbourne and Pettit and Sevitt in Sydney,
modern architecture can e successful and
widely accepted and can make a posifive
contribution to the lives of many people.

To be competfitive In the market, and fto
compete with and challenge the volume
puilder's product, we need to consider new
ways of delivering architecture. Digital design,
production and marketing have the potential
to make this challenge a success.

This dissertation speculates on the possibility
of a design system integrated with a design
interface, where customers can self-
configure or customise their home online with
the help of embedded programs and an
architect consultancy service. This can e
seen as an dlternafive option for the
homebuyer fo the volume built, standard
house.

This new digital way of delivering architecture
could lead to houses that are more
adaptable to different users and site needs
than volume builder housing.

The limitations of this research are that no
industry  testing  (consfruction  prototyping,
marketfing or costing) was carried out. The
focus then was on the custom architectural
service in a digital mass production context.
The research is framed then as a series of
possibilities for how a communication interface
could interact with a series of existing
technologies.

The key shift in the focus was from the
constfruction technology itself, 1o the method of
delivering a design and constfruct service.

In doing this i sought 1o address many of the
difficulties of prefabricated systems in the past
and many of the possibilities for such systems in
the contemporary environment.

It could lead to houses with better orientation,
engagement with new building materials,
prefabrication technologies and the promotion
of smaller houses resulfing in Mmore sustainable
homes that are sfill reasonable in price.

Moving away from the one size fits all
approach, this digital system of delivering
architecture, will include the client in the design
process, educating them so that informed
decisions can be made, and so that the house
s opfimised to their needs and finances.
Customisation would provide failored solufions.

The design system displayed in this masters
research was developed in three testing
modes: speculative designs, site specific
designs and user experiments. This was then
infegrated info a user interface. A
construction system which allows
prefabrication was then applied.

Sourcing knowledge from other industries
Many ofher products in other industfries have
become more sophisticated, with higher quality
at lower cosfs.

| believe that we can learn from such examples
as the internatfional homewares store lkea, that
the idea of providing design for all can
become a redlity.

lkea’'s aim is to combine good design and
function with the right quality at an affordable
price. This dissertation will argue that this can
e gpplied 1o buildings, specifically houses.

Renewed interest in prefab.

Prefabrication was investigated during this
research because there is the possibility fo
keep costs down, reduce waste and energy
consumption during the production process
and produce befter quality houses.

Prefalb has generally been a failure in the past
whenever architects have tried 1o engage in
this field. We are not necessarily smarter than
architects 20 years ago, so what has
changed? There is a renewed inferest in
prefabrication due 1o the possibilities of
computer technologies and availability of new
materials. Digital production and communi-
cation have the potential to make the old
dream of prefabrication finally a viable redlity.

The recent success of prefab in Japan and the
USA shows that cost savings can be achieved.
Mass customisafion can allow for the creation
of the individualised home, combined with the
economic benefits of mass production.

What has changed for pre-design?

Digital design and communication have
changed the possibilities for pre-design.

The computer and the Internet allow for more
radical ways of involving customers.

The Internet opens up new procurement
processes and the possibility for online design
such as lkea which offers a program fo
configure a kitchen online and Lego which sells
its system via an interactive welsite.






The Volume Builder Market
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no home likea SIMONDS

ww.simonds,com.au

Simons Catalogue shows a 460 sgm house for $265.000

Brick veneer construction

Australian  volume builders operate on an
industrialised scale. The industry is efficient and
professional in itfs marketing.  Builders, including
Simons, Burbank and Dennis Family homes offer
cheap products in terms of price per square meter.
The houses are designed from the inside. Infernally
they are surprisingly modern and stylish (seen in the
use of tiles, open planning, and furniture as feaftured
in the display villages). Externally the front facade is
designed o impress (here the most money is spent)
while the sides are largely ignored. These houses are
designhed to win over the affections of a buyer in
20 minutes, the average length of a realtor visit.
Arguably, what convinces the client 1o purchase the
home in the first place — the size for the price is what
causes the biggest problem. These houses are
generally speaking, too large. The concept of
“super sizing” the house seems to be attractive at
first, but becomes a sustainability problem in the
long term, from both a financial and environmental
point of view.

An oversized house leads to over consumption, an
increase in running costs and higher mortgage
repayments. Do we redlly need a room for a
home-theatre? The volume builder home typically
fills up the whole site leaving liffle garden space for
children to play and for families fo gather.

The houses are generally of poor quality, usually
with little insulation and single glazed windows.
The use of electric air conditioning and heating
leads to high amounts of energy consumption.
Volume built homes use standard designs and do
not consider orientation. These large brick veneer
boxes allow almost no natural control of heat gains
or loss and can result in buried infernal spaces that
have nO access 1o direct natural light and
ventilation.

Furthermore, they are not adaptable to sites and
peoples nheeds and lack diversity in terms of size,
plan layout and design.

Simons Display village Epping. The Interior

is modern and stylish

CHANGE
your

PLANS

Get extra room for only $2000
Burbank advertisment> Supersize the house

/



Australian Precedent;
Architects in General Housing
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Small home design No. T 239 by Boyd 1948

8

The Small Home Service in Melbourne;
How architects successfully explored new ways
of delivering architecture in the past.

In 1947, Robin Boyd established The Age Smalll
Home standard plan service for the RVIA.

The service initially started with 40 plans for $5
each. By 1949 more than 100 plans were
available by more than 40 architects. To keep
costfs low, adaptations to the plan were made
upon request by sfudents. Architects were
available to supervise building, but this extra
service incurred a fee. Conseguently,
construction was often unsupervised and as a
result, Boyd admitted that, half of the “"designs
were destroyed beyond recognition” by the
time they were built,

Of particular note, as it relates to this
research, was that Boyd was heartened by
the degree to which clients had thought
about, and read up on the subject and were
prepared to accept modern designs. He
noted "These were people who could not
afford original painfings but were able 1o buy
reproductions”

In response to criticism the small home service
faced, Boyd pointed out that if architecture
were 1o progress, then it needed to be
availapble to all, not just the wealthy. The small
home service provided one eighth of all
houses being built in the metfropolitan area
and was a financial success for the RVIA.
Interestingly Boyd always made clear though
that “The policy of the Small Home Service
has never been to provide the public with
exactly what it wants. That is the role of the
speculative builder.”

Nino Sydneys design for Land Lease , Sydney

A different way of architect's engagement in
suburban housing occurred in Sydney in the
1960s. Lend Lease homes, a project home
company assigned well known architects to
design houses for them. Other architects
became involved in the project house market
for example Graham Gunn for Merchant
Builders in Melbourne.



Learning from |keq;- Design for All

Ikea Design quality \‘@omiw@
kea offers a wide range of products which are /
varied in style. The romantic af heart will find just as
much as the minimalist. They do not however, W w
have everything. They do not for example have Brand image @
the very extreme or the over-decorated. @s’remD Materials/

What can we learn from lkea? Kit of pC”TS PI’OdUCTD

lkea claims to combine good design and
function with the right quality at an affordable
price. According to the company's ethos, to
design a desk that costs a lot is easy, but fo design

something that is affordable o many can only be Th e
achieved by a truly talented designer and product

developer.

By working tfogether with skilled manufacturers, lkea
attempts fo find ways 1o get the most out of raw
materials. They know how to produce furniture at a
low cost while still keeping the original design idea
and aesthetic.

(Source IKEA)
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Even a fool can put
this thing
ogether

But look, it is so
robust i can even
stand on it!

Why is it so 1
light weight?

Stefan, we still

. have no useable
el side tablelll
Oh, thats clever! I ]
- “"— E Lets buy a new

onel!

Stefan we shoula
buy a book shelf

The “lkea story” illustrates my personal experience about how we like 1o purchase products.
As consumers there is an undeniable fendency to want to see and experience the product
prior to purchase. Knowing how much the product costs is an extremely important aspect
IN the decision making process.

It can be seen that new materials and production methods are explored in the furniture
industry and help o reduce cosfs.

The construction industry is certainly not as globalised and buildings are not furniture but it
becomes clear that the one off architect designed house despite all the quality it has 1o
offer is a risky, unpredictable and expensive enterprise in the average consumer's eyes.
This may be why the volume builder offering a standard house is so successful. s there @
way to combine some of the advantages of the architect designed and the volume built
home?

B e e B ot

BACK AT IKEA



Customisatfion means an incredible variety and choice can be achieved within an overall system

CHOOSE YOUR CABINETS

U]+

For overview and measurements sea below.

ARRANGE THEM THE WAY YOU PREFER
You can dress your FAKTUM kitchen with
different kitchen doors. See p. 200-201,

FINISH WITH WORKTOPS, KNOBS,
HANDLES AND LEGS Visit the IKEA store!
Choose from a wide selection of worktops,
sinks, taps, knobs, handles, lighting &

i

accessories.

L

Prices inciude 2 shelves, drowers where shown

and 1307 hinges. H70, D&60cm incl. door. HBGCcm =5y ] r
incl. plinth. Legs, plinths, cover panels, benchtops | | IQ]
and handlas sold separately. “For under-bench oven | | |
Cabinet width in cm 30 40 &0 &0 B0 40 &0 40 S0 *&0=70
ARLIG white 597 $109 $133 $145 £173 £290 $370 $151 $185 $187
APPLAD white $127 $140 $180 $205 $235 $335 $415 $185 $230 $195
MNEXUS birch $152 $170 £205 $255 £295 £355 $445 $220 $275 £200
HALLARUM brown $152 $170 $205 $255 5295 $355 $445 $220 $275 £200
STAT white $152 $170 $205 $255 $295 $335 $415 $215 $265 £195
NUMERAR stainless steel £187 $215 = £325 $385 £440 . = - $220
KALSEBO beach $177 $200 $245 $305 $355 $415 $525 $245 $305 £210
FAGERLAND antigue stain $177 $200 $245 $305 $355 $415 $525 $245 | $305 $210
LILJESTAD dark brown 197 $225 5275 $345 $405 $470 $585 $265 $335 $215
ADEL medium brown $197 £225 $275 $345 5405 $470 $585 5265 $335 $215
ULRIKSDAL cak 27 $245 $305 $385 5445 $500 $615 $295 $365 $220
Frame ONLY $65 £70 $85 $85 £100 $70 £85 870 $as 110
Prices include shelves, drawers, carousel in H70 H¥2 D37
corner cabinets where shown and 130° hinges. f
H70, D&0em incl. door. HB&em incl. plinth. Legs, i 1 | [
plinth, cover panels, benchtops and handles sald E | LE/U E @ l |
separataly. L} I |
Cobinet width in cm: 40 &0 80 Q0=30 120 6060 &H0=E0 &0x35 H0%57
ARLIG white $238 | %289 | %370 $330 $303 $157 $182 £73 £87
APPLAD white $270 | $340 | %445 $390 $350 5192 $222 $95 $125
NEXUS birch $305 | $375 | $480 $430 $375 $217 $252 $115 $160
HALLARUM brown $305 | $375 | $480 $430 $375 217 $252 %115 $160
STAT white $300 | $365 | 3470 $430 $375 $17 $252 $115 $160
NUMERAR stainless steel - $495 | $625 2] 435 = = - =
KALSEBO beech $350 | $445 | $565 |  $490 $415 $247 $277 $145 $185
FAGERLAND antigue stain $350 | $445 | $565 £490 £415 £247 $277 $145 $185
LILJESTAD dark brown $390 | $495 | $625 $540 $445 $267 £307 £165 $205
ADEL medium brown $390 | $495 | $625 £540 $445 $267 $307 5165 $205
ULRIKSDAL oak $430 | $535 | $665 $580 5475 $277 $337 $205 $225
Frame ONLY $70 £85 £100 £160 %155 15 $135 §55 £55
202

(Source IKEA Catalogue 2006)

HALLARUM brown Brown stained, clear
lacquered eucalyptus veneer on particleboard.

AVSIKT door in tempered glass and aluminium

frame. 244.300.00
See this door style on page 178.

ADEL medium brown Medium brown stained
solid birch frame/birch veneer on partficle-
board. Tempered gloss door. Mot available in

Moare Park, See this door style on page 185.

FAGERLAND antique Antique stained, clear
lacguered solid pine. Tempered glass doaor.
Not available in Moore Park and Springwood.

KALSEBO beech Clear lacquered solid beech
frame/beech veneer on particleboard. Tem-

pered glass door.
See this door style on page 182,

b il

LILJESTAD dark brown Dark brown stained,
clear lacquered solid oak, Tempered gloss
door. Mot available in Moore Park.

See this door style on page 187,

ULRIKSDAL oak Clear lacquered solid oak.
Tempered glass door.
See this door style on page 190.

:PLAN YOUR KITCHEN ONLINE - www.KEA.comau 201
.
e

A planning guide to customise your new lkea kitchen

11
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Prefab

This research aims fo investigate the possibilities
of pre-design and prefabricafion as alternative
methods for architecture’s involvement in the
suburban housing market, fowards delivering
affordable, sustainable and well designed
homes.

Architectural involvement with prefabrication in
the past has largely failed. In confrast, non
architectural ventures into prefabricafion have
been successful, for example Sears mail order
homes sold over 100,000 designs.

With regards to new materials and in
conjunction with digital production and
communication, the potential for
prefabrication has changed and improved.
Prefabrication can now offer advantages in
terms of waste reduction during the production
process, optimised production processes in
general, and better quality control.

CRESCENT %= 8
bed on 2 T

Sears, Roebuck zx4 Co.

CHICAGO -PHILADELPHIA

1920 Sears, Roebuck and Co Catalogue(Herbers,2004)
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Pre-design Pre-falbrication

, Houses Weissenhofsiedlung
Aladdin Ready-cut house ( Walter Gropius)

1906-1981, USA 1927, Germany

Christoph& Unmack Niesky
1880-1945 Germany

Hirsch copper house
1933, Germany

Sears Roebuck houses

[fele]jlelgle] n
radifional Japanese house 1886-1940, USA

1550-1920, Japan Steel House (Muche und Paulick)

1926, Germany

Fixed Price House/ BOhler System
( Johannes Niemeyer)
1932, Germany

Bauhaus "Baukasten
im Grossen” 1924,
Germany

Housing in Pessac,
1925, France
Domino houses
Citrohan houses
(Le Corbusier)

Pattern book home

(www.eplans.com, ‘

Pallisers, Colen Campbell, STocknolm Houses

palladio) 1927, Sweden

Usonian houses

(Frank Lioyd Wright)

1934-40, USA

Case study houses

1945-60, USA

Utzon, Espansiva building system

1969, Denmark /
// a

"Touch” House
(Heikkinen Komonen

Dymaxion house

1929, USA

e

Pettit and Sevitt, Australia

Merchant builders
Graem Gunn,Boyd
Australia

GDR project homes,
1960-1989 East Germany

LBS-Systemhaus,
2000, Germany

Vistet (Landstrom and Sandell)

2000, Sweden Architects) Demonstration house Tosu
2000, Finland (Riken Yamamoto+Field Shop)
Ssrggerﬂ\-:gﬁi?e%h’rhun Sunset Breeze House ( mkd 2004, Japan
( ) 2006, USA Boklok houses ( ikeq) Prefab fromn Denmark KFN- System
1999-, Sweden, UK (ONV Architects) 2004 (Kaufmann Architects)
2000, Austria

MIT home of the future Bombala Farmhouse

2006, USA

Burbank, simons.....

1999, Australia
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Investigated Prefab & Predesign precedents in this research project

Portable Colonial Coffage ( Manning)
1833, Australia,UK

Portable House ( Peter Thompson)
1838-, Australia,UK

(Buckminster Fuller)

T.E.S.T. System
(Helmuth Schulitz), 1968, USA

( Collins+Turner Architects)

House of Tomorrow (Keck)
1933, USA

General panel system
(Gropius+Wachsman)
1942-49, USA

Quonset hut
(Ofto Brandenberger)
1941-50, USA

TVA prefabricated houses
1943 USA /\

AIROH (Temporary
Housing Programm )
1944, UK

Meudon houses
(Jean Prouve) 1949, France

Arcon (Temporary
Housing Programm )
1944, UK

BISF (Temporary
Housing Programm )
1944, UK

Lustron home,
1948-50, USA
House of the Future
(Monsanto) 1957
Calder Terraced Homes
(Calder Ltd., Harding & Horsman)
1964, UK

Fredella Village (Magnolia Homes )
1968, USA

Amherst residential development
(Tiffany-Armstrong) 1968 USA

Six Shell Bubble (Jean Maneval)
1964

Futuro ( Matti Suuronen)

Finnland 1968 Shipping container houses

1970-, Worldwide

American mobile homes
Palm Harbour,Skyline, Champion,
Fleetwood

Penthouse Albert Court
(First Penthouse) 1995, Sweden, UK

Conservatories
Ultraframe factory
clitheroe, Lancashire

Japanese project homes
Panahome, Sekisui, Daiwa,
Misawa,Toyota Home




The lllustration on the facing page charts the
international pre-designed and  prefabricated
homes that have been investigated as part of this
research project. The leff hand side details pre-
designed homes, the right; prefabricated. The two
groups overlgp presenfing a combination and
further to this, there are also design systems.

To elapborate: There are buildings that are simply
pre-designed without being prefabricated, for
example the Australian volume built homes, the GDR
project homes and the paftern book homes as
offered in the USA. All of these homes are custom
built but standard designs and are the most widely
built types of houses.

Then there are houses that are prefabricated but not
pre designed. They could be called one off prefals,
for example the penthouse of Albert Court, or the
Bombala farmhouse.

These buildings have used prefabrication to achieve
cost savings, Iincrease quality and save on
construction fime.

Then there are houses which are pre-designed and
prefabricated, like the lkea Boklok houses, Sears
Roebuck homes, and Buckminster Fuller's Dymaxion
house.

Further to these combinafions there are design
systems which can be prefabricated, for example
the Utzon Espansiva building system and the Gropius
and Wachsmans general panel system. Interestingly
there are dalso design systems which are not
prefabricated like the one used in the fradifional
Japanese house. These houses had a modular order
or modular co-ordinafion. They used a building
system in which every component was governed by
fixed geometric rules. They were traditionally built on
site by craffsmen and the reason for its modular
nafure was an aesthetic decision rather than a direct
engagement with the benefits of prefabrication.

The modular order of the Japanese house (Engel, 1985)
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Utzon, Espansiva design system



Contemporary prefabrication can bbe cheap, is
popular and operates from an industrial base.

In  comparison, modern architecture s
expensive, unpopular and removed from
industrial  production. Resultantly, past

architectural aftempts 1o enter info the tferritory
of the prefabricated house has ended in
disappoinfment more often than success.
Despite  this, Colin Davies argues that
“prefabrication is the key to the reformation of
modern architecture.”(Davies, 2005)

Mobile homes in the US (Arieff,Burkhart,2002)

Globally, prefabricated homes have been
constructed widely and successfully. Mobile
homes for example, account for 30% of all
new single family homes in the USA. They are
50% cheqgper than a comparable on-site built
home.

80% of buildings by value built worldwide are
not designed by architects. Due to being
produced outfside of the architectural reaim,
architecture claims prefabrication to be a
failure.
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However as Colin Davies points out “for 180
years or more the prefabricated house has
managed perfectly well without the architect’s
guidance”. (Davies, 2005)

Consequently, if architecture wants to engage
within a wider markeft; its broader context and
have an effect on peoples mMmost infimate
experience with buildings, it needs to embrace
the conditions of prefabrication, in particular its
insistence on the knowledge of production
methods, marketing, distribution and
construction. Davies argues that if
architecture could adapt itself fo these
conditions and succeed in the prefab
business, then it might recover some of the
influence it has lost in the last 30 years and
begin to make a real difference to the quality
of the built environment”

(Davies, 20095)
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School in Jamaica made from shipping containers(Herbers,2004)

The picture below shows the National Panao-
home factory in Jopan where detached
houses are produced in a fuly automated
[Process.

National Panahome factory interior, Japan (Davies,2005)

In Japan close fo 50% of new housing
comprises of detached dwellings. Of these,
one third is prefabricated. Japan produces
120,000 factory made homes a year illustrating
the potential for prefabricated homes.

In the past, mass production called for
sfandardisation. However the contemporary
use of Computer Aided Manufacturing allows
for Lean production, flexibility and a response
to specific demands. This consequently allows
for a reduction of waste, material, fime and
effort.

Computer aided manufacturing allows for a
customisation of components without a large
cost increase. In conjunction with lean
production, it makes the non-standard
factory-made building a real possibility. As
consumers are, generally speaking, not
designers or inventers, the limitations would
be human, not technical. Customisation can
only work within an overall system.



When products are mass produced and
cusfom made, it is referred o as mMass
customisation. Car manufacturers now see
their products as a range of components:
chassis, bodies, engines seafts, inferior linings,
radios efc, that can be put fogether in different
combinations. Cars can now be built to order,
increasing the number of possible component
combinations.

The  Japanese prefab industry  uses
custfomisafion and lean production. [t gives
customers what they want.  Surprisingly this
Mass production does not reduce choice or
create monotony. The delivery and erection of
the house is fast and efficient. The homes are
high quality products and the company that
produces them provides an after sale service.
Customers seem to take pride in their
participation in the whole customisafion
process. They identify with the brand. The major
problem is its poor design quality.

Display Village, Osaka(Davies, 2005) The houses are of poor design quality.

MIT open source building.

At MIT's home of the future Ilaboratory,
architect and researcher Kent Larson IS
affempting to apply mass customisation 1o
housing. He argues that “in the near future
companies as varied as lkea and BMW will
manufacture house components.”

His open source building adlliance proposes a
system which consists of chassis and infill
panels. The chassis funcfions as  sfructural
support and contain ufilities and the infill panel
can e customised.

The first open source building was assembled
in 2006. It was completed in less than a month
and the waste produced during production fit
info just two small rubbish ins.

The open source building dlliance is also
experimenting with design engines and user
inferfaces.

MIT Cambride House of the Future (MIT, 2005)

Prefab
What has changed?

L Prefab
limitations
S
Transportation

D|g|’ro| production

Digital Communl@

What has changed for Prefabrication? Where are the ongoing limitations?

Product
tests

Material
properies
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Pre-design

Outside the field of architecture, most
buildings today are serially produced, and
are standard products, and have been so for
many years.

The fradifional English house is a standard
product, not prefabricated but rather pre-
designed.

Before the 20™ century, architects were not so
obsessed with specific sites and it was perfectly
normal to design speculative buildings without
reference to any particular site. Collections of
speculative designs were published in paftern
[DOOKS.

] 8 Paftern book,Colen Campbell England 18th century
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Pattern book Pallisers, New Cottage homes (Davies, 2005)

American architects, such as Pdllisers, used
pattern books as advertisements for their
pracftice. Blueprints could e bought by mail-
order and they offered an architectural
consultancy based on the adaptation of a
standard design.
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Typical Swedish pattern book (Davies, 2005)

In a Swedish paftern book, the customer finds the
plan that comes nearest to meeting his/her
requirements and then refines it with the help of
a draftsperson.

Paftern book companies are especially popular
in the USA. Nowadays they have web sites, with
thousands of houses in databases searchable by
size, number of bedrooms, style and so on.
These Web sites offer plans and often have
customisation gimmicks. However architects are
not involved and the designs are conservative
and are generally of poor design quality. These
houses are notf prefabricated, rather they are
built on site by a local confractor, chosen by the
customer, making price and quality less
predictable.

Easy to use consumer CAD programs
demonstrate how the computer could allow
even more radical ways to involve customers in
the design process.

Pre- design
What has changed?
to e designed by

experts /
V- Pre-design
limitations
J Digital design
Too much choice - o
Digital communication

is confusing
What has changed for Pre-design? Where are ongoing limitations?

Buildings have




2.Creating a Design system

Modules + components.

To achieve affordability and sustainability and
to make the architect competifive in the
detached housing market, we need to
consider new ways in which we deliver
architecture.

Generally speaking, clients are presumed 1o
lack the required aestheftic knowledge and are
assumed 1o be disinferested in  modermn
architecture. | do not however believe this to
be true. Arguably, modern architecture has
excluded ordinary people.

At present the potential homebuyer has two
options, he or she can purchase a generic
house produced by a speculative developer
(The choice of almost every one) or buy a
one off architect designed house which is
often expensive, time consuming and risky (
the choice of a minority).

In response to these problems, | am inferested
In exploring the possibilities of a design system
created by the architect that consists of
Mmodules and components on a web based
inferface that can be used by non
professionals to creafe sustainable and
affordable architecturally designed homes.

The Customisation allowed for in the
proposed design system would allow houses
o be adaptable to particular sites in terms of
such things as orientation and topography.
The flexibility of a design system also offers
great potential for engagement with passive
solar design.

Adaptability to clients needs such as size and
layout is also offered by the design system.

The customer could self arrange his or her
house with an additional architectural
consultfancy service.

The design system places a price fag on each
component fthus making the cost more
predictable.

The aim of the design system is fo combine
much of the quality and advantages of a
one off architecturally designed house - in
particular, the consideration of user and site
heeds, with the affordability and
predictability of a completely pre desighed
volume builder house.

Traditional architecture has often used building
systems for aesthetic as well as practical
reasons.

Reqularity and repetition are features of most
architectural traditions and only rarely are they
mMotivated by the efficiency of production.

For Le  Corbusier, standardisafion  of
components was a philosophical and arfistic
as mMuch as a practical concepf.

The system approach has in the past been
misused. During the 1950 and 6Q's, for
ideological reasons, it was aqgpplied on a
rigorous and limitless scale. Technicdl
problems occurred that negated the claimed
cost reduction.

The accuracy of the modules as they applied
to consfruction was not good enough and
discrepancies occurred which multiplied over
the length of the building (supposedly identical
panels had hidden variants). Manufacturing
was nof understood by the architects. Less
ambifious architects and engineers produced
dull, monotonous buildings.

Contemporary technology can prevent these
problems. Computer controlled machines and
lean production allow for greater flexibility.
Manufacturing on a relatively small scale can
now be applied 1o buildings.

The perfect modular system, or the universal
module architects envisioned, never existed in
other industries. Car manufacturers just fit their
own components together without trying tfo
make them fit intfo other cars from a different
manufacturer. Components dont have to be
interchangeable buf they do have to be
designed by an expert.

In the design interface that | am proposing, the
module would not be static, but could rather
change over fime. [t would be used to simplify
the design process by using it as a pre-
designed element where the knowledge of the
architect is embedded. Computer technology
would allow us to store a great numiber of
these modules and their variations in  an
electronic library.

To find out what the design system needs 1o
provide it was tested in speculative designs,
sife specific designs and user experiments.
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Testing mode - Speculative designs; Catalogue Houses Part

First phase of the module development

The first step in the process of creafing the
inferface was the development of the modules
and components for the design system. This
system developed over three phases. The first
being "Catalogue Houses Part 1°. The second, site
specific designs in Richmond and Broadmeadows
and the third, "Catalogue Houses Part 2° and user
experiments.

Module phase 1.

The first modules were determined and created by
the funcfions of the room. The modules where
made using simplified, reduced forms. They Al
had flat roofs and round edges and were seen as
futuristic, high tfech, almost space ship like objects.
They would rely on expensive high tech materials
to be constructed.

Initial designs of the prefalb house showed the
additive principle of the module.

One important question in the development of the
module was, how much choice is needed in terms
of design aspects such as spatial quality and the
architectural formal language.?

Technical aspects that where considered, include
the joining of the modules, specifically reducing
the number of joints, limitafions of fransportafion
and production( panel size is 6x3 meters), and the
stfructural performance of the roof and floor.

The modular System includes sustainability features
ike water tanks, solar hot water systems, solar
panels as window shutffers and a highly insulafted
envelope. Optimised orientation was intended to
achieve heat gains in winfer to reduce energy
demand for heating.
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Garage

Modules and their functions

Transportation of the module to the site

Bathroom

Terrace

Bedroom

Core/ Staircase

Water tank

DfThe module be as easy as
bokshelf ?




Catalogue Houses Part]

Can the architect designhed house be a
product with a price tag?

Should the price tag be designed first?
Designing the price tag first is kea’s approach
to design.

Can the house be an object like a piece of
furniture?

The intention of these designs is fo demonstrate
the adapftability of a design system to different
user needs within an overall system.

Optimised orientation was infended to achieve
heat gains in winter and to reduce energy
demand for heafing. Shading elements
prevent overneating in summer.

The first houses were raised above the ground
on legs. They looked temporary and were
iNfended o be portable. They are neutral fo
their locafion, objects which are distinctly
foreign.

The aftempft to find the one "universal” module
that can provide everything proved impossible.
In order to overcome the stereotype of
prefabrication, the designs were intended 1o
be seen as "groovy” and futuristic, the additive
principle was ‘architecturally * expressed.

There are similarities fo the 70°s futurists, for
example, Richard Rogers “zip up” house .

Catalogue house 'Single’
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Slngle $50000 | 55sqm

! [N
Single ! Couple ! Single+ chid (- H Couple+ child 'y
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Nater tank 2000 S
8000l rainwater
2000l recycled water

Bathroom 10000 $

incl. Solar hotwater system
+Sewage freatment plant

Kitchen 8000 S

Garage 5000 $ Optional but not
recomended

Core/ Living 8000 $

Bedroom 8000 $

Incl.rooflight

1 3 - o “._. C -Il\-' i L

| - I.I.' ':..-.' ; .-I.r -‘:I i \.. : s -
+Natural ventilation Ay AR — 3| .
Incl. Solar panel blinds BRI b

Porch 4000 $

The modular design system allows adaptability o different user needs. The customers would purchase the modules they require for their lifestyle.
Houses with different sizes for different user scenarios were created as an answer to changing demographics and o show the infended flexibility
22 of the system. The smallest version is the 1bedroom, 55sgm house for a single/ couple which could also be a ‘granny flat’.



Double s 100000/ 110sgm

. A £ 5, A u f

Couple i Single+ child [~ £ Couple+ child E (£ Couple+ 2children E

=

8000l rainwater
20001 re oveled watar

0
izl 3olar hotwiater system
- +isw age tredtrmeant lant

o

2 Living rooms $8000

Garage 5000 $ Optional but not
recomended

Kitcher S8000
Cre SE000

- 2 Bedroomas $8000

Incl.rooflight
~+Natural ventilation
aC!. Solar panel blinds

Porch 40005

The "Double size” house is designed for a couple with up to 2 children; it offers 2 bedrooms and is relatively small. The garage was offered as
optional but is not recommended, in order to reduce the footprint of the house and to make it more affordable.
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QuUeen s150000 / 165s0m N
. A T 7 |

,_ub ‘! L ,;s-
Couple+ child [ 4 Couple+ 2chidren 'y [ 4.; Couple+ dchidren [
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L]

Nater tank 2000 $ Porch 4000 $

8000I rainwater 2 Bathrooms 10000 $

2000l recycled water ,
incl. Solar hotwater system
+Sewage treatment plant

L

2 Core/ Living 8000 S
Kitchen 8000 $

Garage 5000 S Optional but not
recomended

5 Bedrooms 8000 S

Incl.rooflight
+Natural ventilation
Incl. Solar panel blinds

Porch 4000 $

2/ The” Queen size” house offers room for up to 6 people and a small home office. Most rooms have large glazed areas o the north which are
shaded by movable elements to prevent overheating in summer.



King $200000 / 220sgm o @

. &g . &g + Grandpg.. G
Couple+ 2children L Es Couple+ 3children LA e84 Sibling? ) 3 8 &

|
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Water fank 2000 $ Porch 4000 3
8000 rainwater 2 Bathrooms 10000 $

20001 recycled water incl. Solar hotwater system
+Sewage freatment plant

Kitchen 8000 S

Garage 5000 $ Optional but not

w

2 Core/ Living 8000 S

5 Bedroorms 8000 S

Incl.rooflight
+Natural ventilation
Incl. Solar panel blinds

? Porch 4000 S

The 220 sgm “King size” house is the biggest offered with 2 separate living areas for the potential co-inhabitafion of 2 generations of a family.

The footprint of the houses is much smaller than average. Compact living is encouraged. Opfimised orienfation was intended 1o achieve heat 25
gains in winter reducing energy demand for heating.



Testing mode - Site specific

The aim of this testing mode is tO assess the
adaptability of the design system by using it on
different sites, while also investigating how siting
affects the building’'s sustainability and
affordability.

Choosing a particular site and deciding how the
building is placed on it can have a significant
impact on its environmental performance and
COst.

The knowledge gained during this testing mode
led to the recommendations in the educationadl
section of the user interface, where potential
clients can access information about siting.

Site related affordability and sustainability issues:
Both the Broadmeadows and Richmond projects
were sited strategically within walking distance
fo public transport to reduce car dependency
and to offer access to public transport, facilities
and infrasfructure.

The availability of aoffordable land was
investigated on redlestate.com. a welbsite were
people can buy and sell real estate.

Closer to the city, the land is much more
expensive. Affordable land is likely to be in the
oufer suburbs and in greenfield developments.
This poses the guestion; can living in low density
areas, on the finge of the city be
environmentally sustainable? This is an important
question as Australians have long embraced
living in lower density sulurbos.
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Density and sustainability: According to a
team of building experts from the University of
Mellbourne there is "no necessary relafionship
pbetween  ecological  sustainability  and
crowding people into smaller spaces. We need
a range of types of dwellings and living
environments for our increasingly diverse
population. Neither high rise nor low rise is
inherently good or bad: it comes down fo
sensible layout, design and use. “(Low,
Gleeson, Green, Radovic, 2005)

In their book Green City Sustainable Homes
and Suburbs” the authors point to European
examples to show us that we don't all have to
live packed together info space saving high
rises to live sustainably. "Europeans have shown
us that it is possible to produce diverse,
Inclusive and ecologically efficient
neighbbournoods”.(Low, Gleeson, Green,
Radovic, 2005)

By acknowledging mistakes that have been
made in the past, for example “replacing
green space with buildings and producing car
dependent medium and high density
residential landscapes”, these experts argue
that there is no reason why we cant build
sustainable, new suburbs with deftached
dwellings and garden space.

Can life in a suburban house be sustainable? It
would certainly require lifestyle changes. One
would need fo organise their life in @
particular way, ideadlly reducing the fravel
distance to work and or school, buying the
rnght type of car — for example a hybrid
resulting in a co2 reduction by 70 % and of
course building the right type of house with @
CO2 reduction of 100% ( saving 11 1 of CO2
for average household per year). | believe life
IN a suburban house can be sustainable. |t
doesn't matter where you live and in what type
of building, what matters is how one lives and
intferacts with one’s environment.

Broadmeadows
Adress:

172 Widford Street
Price: $§ 200000
Size: 16x45m

Richmond

Adress:

66 WellingtonStreet
Price: $§ 495000
Size: 13.5x24m

West Richmond
Adress: 60 York Street
Price: $ 349 000
Size: 6.5x26m

Lilydale

Adress:

2 Bastow Road
Price: $ 150 000
Size: 15x29m

Mitcham

Adress:

17 Culwell Avenue
Price: $ 190 000
Size: 17x30m

Balaclava

Adress:

13 Rosamond Street
Price: $ 300.000
Size: 6.5x12m

Edgewater

Adress:

20 Lakeside Crescent
Price: § 260000

Size: 10x26m

Examples of potential sites as investigated on realestate .com.au




Broadmedoaws

The Broadmeadows site is locafed close to shops
and public fransport. The land is aoffordable
($200.000). It is an infill project on a site where @
detached house would be appropriate. The
neighbournood is . currenfly dominated by
detached dwellings and is not suitable for
apartment buildings.

Broadmeadows area plan
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Site plan showing existing building to be demolished

The old building was moderate in size, had a
garage behind the house and a front and back
yard.
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Site plan with proposed development

Three 2 bedroom houses have been proposed
on the site by a developer. This means up to 9
people could live there. Aimost the enfire block
will be covered by a large driveway and the
footprint of the buildings, leaving little space for
gardens and vegetation.

2y
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Alternative design proposal

Siting

The proposed subdivision of the site would
reduce the land costs for each house owner by
half. Additionally the density on site would be
increased by 50% which is ecologically
peneficial as less land is consumed per
dwelling, yet still leaving green space.

Increasing the density any further would create
problems of overshadowing and would not
allow for the optimal orientation of the building.

It is proposed o park the cars next to the road.
This will reduce the amount of sealed space on
the property.

This model of parking works well in older
neighbournoods in Melbourmne and could be
applied here, despite current laws enforcing
cars to park on the property.

Removing the garage could save money and
space. The access to the building is on the
south side via footpaths.

Testing the design system.

Two houses, one with four bedrooms, one with
three, are proposed for up to 9 people. Each
house sfill has its own garden. Smaller than
average houses (100sgm) are proposed.

The layout of the house is fairly conventionadl
but it has a large living room with an open plan
kitchen.

Privatfe outdoor space is created in north
orienfed cournyards, that are partly covered
with sun roofs.



sustainable lpn scqplng
Iﬁedges could be used to create privacy ms’reo@ f
of fences.”

B The goal is to mcregse“rhe level of vegetation by
ﬁplorﬁlng more native trees. D 5O Will create
' a better quoh’ry space, control solar access. ond
h provide habitat and shelter for wildlife. |
Space will be provided for small vege’rcble
gardens allowing for food production.
"‘a Tr@"smoll garden Weuld%e also an ideadl place
g for people to gather, and for children and dogs -
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View of proposed house from the street

32



The adaptability of the design system to site
conditions in regards to orientation was tested.
The two design principles used in this project to
reduce the energy demand of heating and
cooling by up to 100% are passive solar
design and passive cooling.

1. Passive solar design

For passive solar design principles, optimised
orientation is imperative. As higher temperafures
are required, living areas should be situated on
the northern side of the building. To allow for
heat gains in winter, large glazed areas must e
to the north. In order 1o reduce over heating in
summer, northemn glazed areas require
overhangs to provide shade.

Glazed areas to the east and west also need
protection from the summer sun. To avoid heat
loss in the wintfer, glazed areas in the south need
to be reduced.

———

The view from the north shows the large glazing areas o achieve
heat gains in winfer and the shading elements to prevent overheating
in summer

To minimise heat loss in winter good insulation,
draught sealing and advanced glazing solufions
are necessary.

2. Passive cooling

To adllow for passive cooling, windows that can
e opened must be used in every room, as this
will allow for cross ventilation.

Concrete floor slabs need to be used as they
can substanfially lower temperafures by
absorbing heat as it enters the building.

Shading elements are required on north, east
and west facing glazed areas.

How these principles are applied wil be

described in detail in the consfruction system
secftion of this dissertation ( page 55).
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Richmond: Testing the design system in a
medium density environment.
Testing the boundaries of the system on a site
where a standard pre-designed or prefabricated
pbuilding would not normally be used because of
very specific site requirements.

The site is located just five minutes walk from the
Richmond train station.



In this inner city suburb, propery is relatively
expensive (in this case $495.000)

To reduce costs, a subdivision of the property is
once again proposed.

Two houses were designed; one for a large
family with three bedrooms and a home office.
The other is a four bedroom house with two
separafe kitchens and living areas. This can
allow for two generations of the same family to
co-inhabit the house, or for a shared house
with 4-8 adults.

The proposed buildings are up to 3 storeys high
and have a small footprint,

The houses are built to the boundaries of the
properny like many other buildings in the
neighlbourhood.

As in many of Melbourne’s older suburbs, car
parking on street is common for this area of the
inner city, saving space and money.

Hedges are proposed instead of fences to
creqate privacy.

The houses have rooffop terraces and
courtyards fo create additional outside space.
The proposed colour and materials for
cladding are typical of the area.

Ground floor plan

Axonometric of proposed building
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Again the adaptability of the design system fo
sife conditions regarding orientation was fested.

As with the other test sites, passive solar design
and passive cooling principles were applied;
large glazed areas to the north fitted with
overhangs for shading, glazed areas to the east
and west fifted with adjustable shading to
provide protection from the summer sun, and d
reduction of glazed areas in the south. Draught
sealing, good insulation and advanced glazing
solutions are mandatory.

To adllow for cross ventilafion, windows that can
e opened need 1o be used. Concrete floor
slabs are used for earth coupling to absorb heat
INn summer.

See “consfruction system” on page 55 for @
detailed explanation of passive solar design and
passive cooling principdls.

Even in this denser urban environment passive
solar principles can be aqpplied. However
compromises will need to be made as other
issues wil need to be addressed i.e.
overshadowing by surrounding buildings, privacy
and noise reduction concerns.

Siting iIs a complex issue which needs o be
carefully evaluated in every individual case.

This can e best done by an architect. The right
orienfafion and placement on the property can
positively confribute to the environmentdl
performance of the house, its living quality, and
building and running costs.

First floor plan

Second floor plan
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View of proposal from the north
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Second phase of the module development

The second phase in the development of the
design system resulted in the modules evolving
into components. Rather than designing the
prefab home with composed modules, the
second phase allowed for the client to arrange
the modules with pre — designed components.

Form was reduced even more - no round
edges were included this time, to make adding
of modules in all directfions possible. It is
surprising how much variety can e achieved
with less.

Shading elements were infroduced according
to passive solar design principles as were more
specific and practical window types.

The overall design of the house still expressed
the additive principle of the modular
components.

Prices for the components were estimated but
cannot be exactly predicted without actually
producing them.

The question how the components would be
used by non professionals arose. In response, a
house planning guide was developed. This
presented a shift in my research, from
designing a prefab system o focussing on how
people would interact with if.

It was during this phase of the research that |
realised that by focusing to heavily on the
technical aspects of the module, the design
system became too rigid in regards to its form.
The rigidity of many prefalb systems has been a
maijor reason for their failure in the past.

This rigidity can be overcome fthrough
customisation, which is made possible by user
inferaction. As lafer fested in user experiments.

The intention to order things or standardise is
one of architecture’s aims, buf in doing so
there is the danger of becoming a slave fo
the geometric system, or of creating
perceivably dull architecture. The order has to
e combined with complexity. The complexity
of the system was increased in Phase 3 of the
mModule development.



Second phase of the module development

Components and measurements

@

$ 500
$ 400
/ 7500
infernal wall 3X3 m:4-3/8" agriboard panel roofing 3 X 6m: sheet metal @ S 50 S 500 $
-I OOO rooflight TX1X0.4m ferrace 3X3m: timber
$ 400 S

shading element for ferrace 3X3m:steel
frame/ solar cells (1200KWH/ year)

$ 1200 ’ $ 3500

shutter (nord) 3X1m: steel frame/ solar
Cells (600KWH/ year)

’ $ 3000

solar hot water system

L\

external wall 3X2 m: 7-7/8"agriboard panel

floor / roof 3 X 6m: 7-7/8"agriboard panel

$ 500

$ 800

A

shutter (east/west)2.5X3X0.5m: fiber

external wall 3X3 m: 7-7/8"agriboard panel cement

S 1500

floor 3 X 6m:4-3/8" agriboard panel stair 2X3X3m: steel frame/wooden stepps

external wall TX3 m: 7-7/8"agriboard panel

windows 1.5X3 m double glazing/wooden

frames $ 800
S 2250

!

S 1000

=

internal wall 2.5 X 5.56m:4-3/8" agriboard

panel footing 3x6x0.25m: precast concrete slap
windows 2.5X3 m double glazing/wooden
frames

S 1000
2500
D S 650 ' $ 150 S
external wall 2.5 X 5.5m: 7-7/8"agriboard footing1x0,25x0.25m: precast concrete bathroom 2X3X2.5m: 7-7/8"agriboard water tank 3X3X1.5m plastic, fiber
panel panel cement facing

windows 2.5X1 m double glazing/wooden
frames

catalogue of components



Second phase user manual

House planning guide

Choose and arrange your rooms

/

House Richmond 175 sg
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Finish with colours, materials,
| ighting

Choose and arrange your walls,
windows, doors,roofs bathrooms
and stairs

Choose and arrange your additional
rooflights, windows,doors,shutters and
other accessories




Testing mode-Speculative designs; Catalogue Houses Part 2

Speculation on useful arrangements of the modules

4]
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Third phase of the module development

The third phase in the development of the design
system had the modules pre arranged with the
components by the architect. Furthermore,
every module would come in various types, for
example with windows, no windows, verandas
efc. The complexity of the system bbecame far
greater. It became imperative that the design
knowledge of the architect be embedded in the
Mmodules and components.

Pitched roof types were infroduced to give the
homes a more domestic look and feel and allow
for more options within the system. These roof
types provide a rnythmical rise and variation in
height of the room.

Whilst adding pitched roofs, the modules still
remained abstract in form. This created an
almost cubist modern form. Even though the
latest  versions of the modules are more
domestic, they still keep an architectural design
infention and are disfinguishable 1o the hipped
roof houses and reproductive designs of past
styles commonly seen in the suburbs. The houses
however recognise certain vernacular elements
of the Australion house such as pitched roofs,
verandas and porches.

Further to the infroduction of pitched roofs, the
third phase in the development of the design
system included the more decorafive treatment
of the facade. The cladding material doesn't
always follow the module.

Module Typs



Customisation of the module

g 0°O
0 o | O 0y

Customisation of wall panels

Further o this, the module itself can be modified
by cutting which could led to curved types (as
requested by one person In the user
experiments).

Walls can be modified as well. These
iINnferventions need to e discussed with the
consulting architect 1o achieve optimal
outcomes. These modifications can then
become new library elements.

Prinfing on the facade and the use of different
colours and materials gives the client more
options for customisation and decoration but the
appearances of the house remains
contemporary as opposed 1o reproductions of
old styles.

The engagement of non-architects through the
user interfface might lead to an even more
Module Variations domestic appearance over ftfime if it s
demanded.
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44 We are all different. Exploring the possibilities of customisafion on the facade. Different colours, different materials.
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Printing your individual picture on the wall. The same house can be different by simply changing the cladding material. The house as a white 45
pboard, which can change appearance of the house constantly.




Catalogue Houses Part 2

These designs are speculations on “useful”
arrangements of the modules creafing
different house sizes for different user scenarios.

This provides for a potential response to . Tmlmw

changing demographic trends and - R umlmnwl\lm

demonstfrates the infended flexibility of the ssspEae | [z

system.,

Different courtyard types were developed as ﬁ_g

an adlternative model to create outdoor space

with acoustic and visual privacy. The bigger

courtyard houses are designed for the co- User Scenario: Flat 1: Couple and 2 children User Scenario: Flat 1: Couple and 2 children
inhabi’ro’rion Of TWO meiIies. Flat 2: Grandparents Flat 2: Grandparents

d
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User Scenario: Couple and 3 children User Scenario: Couple or single User Scenario: Couple and 1 child User Scenario: Couple and 1 child



Form finding: The effect of different roof types
was explored. Pitched roof types were
infroduced to give the homes a more domestic
lOOK.

More module types were introduced to create
greater complexity and variety within the system.
Smaller houses with enhanced quality, such as
more light and air instead of buried internal
spaces were proposed.

The footprint of the houses are much smaller
than average. Opfimised orientation and passive
solar design principles were qgpplied to create
heat gains in winfer to reduce energy demand
for heating.
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User Scenario: Couple or single User Scenario: 2 singles or 2 couples
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& Q
User Scenario: Couple and child
) +Couple or single h—/@%l
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3. Construction system

Structural Panel Construction

It was important to find the right construction
system to achieve the goal of improving the
environmental performance of the house while
also 1o keeping costs down. Addifionally, the
systemn needed to adllow enough flexibility for
the infended customisation.

Due fo their low cost and existing use in the
prefabrication  industry, structural  insulated
panels (SIP's) were chosen. There is evidence
that the construction time can be reduced
dramatically by using these composite
marterial panels.

Structural insulaoted panels have no frames
which make customisation, for example cutting
out windows, uncomplicated. They are
structural, and work “like an |-
beam”(Morley,2000).

Instead of using polystyrene for insulation, straw
can be used as the core material. The panel
would then be made from completely
renewable materials. It would e
pbiodegradable and would not contain any
hazardous chemicals. What's more, these
panels have an excellent insulation value.



Structural Panel System

The lbrick veneer consfruction system which is
widely used in parts of Australia does not perform
well in terms of insulation. The bricks on the outside
are pure decoration and do not perform thermally.
The fimber frame on the inside does all the
stfructural work. | will demonstrafe the benefits of
challenging this type of construction.

Existing materials and processes are used for the
construction system because one of the reasons
for the failure of prefabrication in the past was that
offen tofally new, complex and expensive
processes were developed. Wachsman and
Gropius for example, had to design a factory and
new machines for the general panel system they
developed in 1942-49, which proved o be both
expensive and time consuming.

SIP panels are an existing product, being widely
used in the USA and there are standard details and
rules on how to use them. They are a further
development of the balloon frame, developed by
experts from the building industry. They are cheap,
costing around AU $90-100 per sgm (brick
veneer=S$120, precast concrete= $220)

There is also proof that buildings can be erected
quicker. The construction time can be reduced by
up to 70% in comparison with conventional timber
framing, (Agriboard Ind. 2007) and has better
thermal performance in comparison to fraditional
construction approaches. SIP panels have inherent
flexibility in that they can e used as wall, roof and
floors.

While it is true that there are higher upfront cosfts
involved by infroducing a new consfruction system,
the possible advantages could offset these costs
before long. The cost for the equipment to
manufacture SIP panels is USS 100,000 (Michael
Morley, 2000) All the materials necessary to
produce these panels are available in Australia.

A SIP Is Like an |-Beam
Structural Insulated Panel (SIP)

EPS or urethane foam core

T T T T IS ET

A SIP works like an -beam. The facings act
as the flanges and the core acts as the web.

N
“—— T4e-in. OSB

( Morley, 2000)

Preferred SIP panel wall connection, 2 thin splines ( Morley, 2000)



Cufting out a window opening in a SIP panel is a simple,
straightforward task.

TCO2saved
Total MJ
60T
35T
10T
Agriboard Timber Timber Double
frame frame + clay brick
orick

Table demonstrating a house built with Agriboard
has a low embodied energy ( Begert, Szatow)

OSB (oriented strand board) as a facing material
and durra sfraw panels as the insulation core if
combined, would result in a high insulating, low
embodied energy containing material at a
competitive price.

Combining the SIP panel technology with the
computer controlled machine for cufting the
panels would allow great variation in design such
as window opening shape and configuration at an
affordable price. Computer contfrolled machines
are used in the Japanese project home industry
already and therefore no new technology needs
to be designed (these machines cost approx.
AUS120,000 )

These processes are not complicated and no
large new factory would be needed. Furthermore,
lean production reduces investment costs as it is
unnecessary to produce any materials up front,

For the assembly on site, a small crane would be
needed. A modular crane that can be mounted
to a frailer costs US$S20,000 ( Michael Morley,
2000). In comparison to standard timber
construction, the joining of the components are
low fech and do not require any special skills or
tools.

Working with these light weight panels can also
reduce safety issues on the construction site and
make scaffolding obsolete.( Ortech Industries
2007)

"The proposal shows that by combining existing
products in an innovative way, the environmental
performance of residenfial buildings can be
significantly improved. The economical analysis
indicates that massive savings can be generated
by using light weight structural panels instead of
the commonly used timber frame with lrick
veneer while af the same time safety issues are
substantially reduced.”( Begert 2007)

Colin Davies says about SIPs:

"Form board models are said to encourage a
tendency among sfudents to ignore the
stfructural and consfructional aspects of their
designs ( beams and columns, the depths of
floors, the thicknesses of walls) and deal only with
abstracted form and space. Readl buildings, so
the argument goes, are not made from universal
stfructural boards of even thickness, cut to shape
and glued together. Well this view may have 1o
change, because Iin the US houses are
increasingly being made that way.” (Davies,
20095)

Large panels allow a quick assembly on site . A crane is an essential tool



Construction Detaqils

Section Details Plan Details
Corrugated roof sheeting : :
Membrane | | Outside Corner Connection 1
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) 7 7 Os8
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VAVAVAVAVAVAVAVAVAVAVAVA AAVAVAVAY m . S I ,
: ? T ‘ : | T | ‘ ? T '
| OsB - ] | o8 | “\Double spline | OSB
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As stafed in “Refobrico’ring Archi’rec’rure”( Stephen A modular production supply chain organises the
Kieran, James Timberlake, 2004), reducing the production process in an efficient way to reduce
number of parts at final assembly saves time in the Wgsﬂng of time, money and resources.

other industries. The authors compare the
building industry with the production of large
objects like ships, cars and aeroplanes, poinfing
out that the production of larger components
and reduction of joints makes the process of
manufacturing more efficient.

TIER 2 JOINTS = 100+

supplier
supplier supplier supplier
supplier .
supplier {W
supplier
supplier
suppli i
ke supplier supplier assembler
supplier
supplier %
supplier
supplier supplier !
|
supplier !
supplier supplier j
j
m i
supplier == !
supplier :
]
]
supplier supplier ! E
1 |
supplier i E i
. | F I
! 1 ] I |
tier 2.0 tier 1.5 tier 1.0 OEM
subassemblies  systems modules product
BLOCKS, CHUN
. KS, MODULES TIER 1 JOINTS = 1+ MODULAR PRODUCTION
DEFYING GRAVITY The assembly of targe objects used to be dictated b ]
L y the laws of gravity. A . i
Bt k . THE MODULAR PRODUCTION SUPPLY CHAIN The hierarchical tree for -
H:L ajr?igs fﬁz?;rdc h?{;:;aﬂz ds;?rt H;l'fﬁ' a structural frame, proceed from the bomr:rm, and move PUTTING THEQR* TO PRACTICE The seat module shown above illustrates how the joint bile industry is broken down into four levels, or tiers. It be:;rfns wr'h‘{a mfg:fnmw:f ?u,:cl:':r:::ﬁzn;zr
plion ol m}"._ : ng : ements until r:omp._’eﬂan. Taday, rr_rast of these industries have theory works in the automobile industry. The effectiveness of component assembly in the production of many large chunks of a ve;w'c.‘e Thése sub-contractors in turn sub out the small-
gravity-oased processes where pieces of the object are framed and outfitted more systems and joints are included in the modules. (Images: courtesy Delphi Co er chunks of their modules. This ladder cnnr.*nue-s until a chunk is reduced to pure parts

independently of the whole and brought together only at final assembt : '
i ) v. (Images: Kvaerner DaimlerChrysler.
Philadelphie Shipyard inc., Audi AG, Fourecia.) ? -

Kieran&Timberlake, 2004



Calculations

N\

Double glazed
window

Heating and cooling are the major energy
consuming activities in a house.

Combining the SIP construction system with double
glazed windows and the right house orientation
(passive solar design principles) contributes greatly
towards making a heating and cooling system
redundant. This was proven in cooperation with
Begert and Szatow, RMIT Master of Sustainable
Energy research students. The heafing and cooling
demands and the embodied energy of the
Broadmeadows house were calculafed.

They also wrote an ecological and economical
assessment of the proposed constfruction system.,

The right orientation can be achieved within the
design system without any additional costs. This will
further result in savings due to a reduction in running
COsfs.

Additional costs incurred for eco features

-double glazing: $7000 for the 108 sgm
Broadmeadows house (Begert & Szatow 2006)

-Solar hot water system:$2500 (Begert&Szatow 2006)
-Photovoltaic electricity: S14000- 8000 subsidies=
S6000 (Begert &Szatow 2006)

-Shading elements: S 2500

-Water tank:  $ 2500

All these features add $§ 20000 to the price of the
house. However the “costs could be completely
offset by the savings in labour costs allowed for by
the construction system”  (Begert & Szatow 2006)
and by a slightly smaller house.

"The eco featfures could generate yearly savings of
up to $760 for the 100 sgm Broadmedoaws house,
based on a price of $0.14 per kWh.” ( Begert 2007)
The annual savings in comparison to a benchmark
house, have shown fthat sustainability and
affordability are linked because the running costs of
the house over a 50 year period could easily reach
the costs of its inifial construction price.

Energy/ water related services to be supplied as part of the system

_

X

'_é

Photovoltaic electricity

Integration of solar cells
into the shading elements

Integration of a rainwater + grey water tank+pumps...

Rai ter fank
into the system could reduce water usage by up to 0% ainwaier tan

Grey water tank

Pump for rainwater

Pump for grey water
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FirstRate Report

YOUR HOUSE ENERGY RATINGIS: YW % W % W X 6 STARS
W Clamane: 27 SCORE: 40 POINTS

Mame: Ref No:
House Title: Date: 02-09-2006
Address:

Reference: FAMODULAR ARCH\FANCY HOME RVALUE1T1

IMPROVING YOUR RATING
The tahle below shows the current rating of your house and its potential for

improvement.
POOR AVERAGE GOOD V. GOOD
Star Rating 0 Star o x* i * ik ok |[drdrdrdrok| ook
Point Score A08(-105 61|60 32 [-31 A5 -14 2|3 14 |15
Current 40
Potential 40

Incorporating these design options will add the additional points required to achieve the
potential rating shown in the table Each point represents about a 1% change in energy efficiency.
This list is only a guide to the range of options that could be used.

Design options Additional points

First Rafe program used to evaluate the perforrmance of the Broadmeadows

house
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Better environmental performance of the
house guaranties long term affordability.

The current practice of creating more space for
less cost, in a low performance house is Not just
resulting in environmental problems but also in
long term affordabllity problems.

Begert and Szatow calculated the heating and
cooling demand with the “First Rate” software
and | used a program called "Passive House
Package®™ by the Passive House Insfitute to
calculafte the energy demand for heating and
cooling.

Only the temperature and radiafion data has to
e changed for Mellbourne. [t is relatively easy to
design a house which doesn’t require a heating
or cooling system due to the city’s mild climate.
The program calculates heat loss through the
building’s envelope and ventilation and heat
gains through the windows and internal sources
like appliances and people. The program is very
complex but easy to use by non- experts. It is
also possible to calculate electricity demand
and it recommends the right size for your solar
hot water system.

This program is a scientific way to estimate the
energy consumption of a building before it is
puilf. This is a good tool for the designer and
could be combined with CAD software because
all the information such as measurements of the
building and materials could be automatically
transferred info the program.

It would be easy to integrate this software in @
user inferface where customers design houses
with the design system.

Demolition and disposal costs 3%

Follow-up costs 40%
energy, heatfing, cooling,
electricity, hot water

Follow-up costs 40%
mMaintenance, improvement,
conversion

Planning+Erection costs 17%

Follow up costs are often underestimated by the home buyer
Conventional construction Germany (Detail 6/2007)
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Simulation of energy demand with a complex program
called pphp2004 designed by thePassive House Institute
Germany.



Passive solar design principles
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The two design principles used to reduce

heating and cooling energy demand by as
much as 100% are:

Passive solar design

-Optimised orientation leads to large glazing areas
in the north for heat gains in winter.

-East and west facing glazing has to be shaded
with adjustable shading.

-South facing glazing has 1o be reduced.
-Overhangs for shading of glass on the north to
avoid heat gains in summer and allow them in
winter.

-Good insulation, draught sealing and advanced

glazing solutions are necessary 1o minimise heat
loss in winfer.

-Zoning of the interior
Higher temperatures are required in the living

areas which should be ideally placed on the north
side of the house.

Passive cooling

-Cross ventilation is allowed for by openable
windows in every room.

-Earth coupling of thermal mass (floor slabs) which
are protected from external temperature
extremes can substantially lower temperatures by
absorbing heat as it enters the building

-Shading elements as described and good
insulation.

A compact floor plan would be beneficial buf a
balance needs to be found between minimising

heat loss and achieving adequate daylighting and
ventilation.

summer

(- =
(L 1 ey | | 1|
-_\\‘\ ./ /8N

"""

summer

winter

eqst /west facade

Rules for shading elements according to passive solar design principles
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4. Customisation

From clothing, to computers, and info the
automobile industry, customisation is used as a
response to customer demand for choice,
expression and individuality. Companies such
as Dell computers, Nike and Swatch “have
organised their companies to meet the
mandate by providing choices, in redl fime, at
lower cost, and higher qudlity.....By breaking
down their products into smaller parts these
companies can assemble the parts To meet
the demand for choice” (Kieran/Timberlake
2004)

An incredible variety and choice can be
achieved within an overall system as seen in
the furnishing industry, lkea in particular.

When products are mass produced and
custom made, it is referred O aAs mMass
customisation. Car manufacturers now see
their products as a range of components that
can be put together in different combinations.
Cars can now be built to order, which
increases the number of possible component
combinations.

The Japanese prefabricafion industry uses
cusfomisation and lean production to offer
their customers choice.

As an experiment | invited nine people, of
various cultural and professional backgrounds,
to design a house using the design system that
would suit their own needs.

96

It was infended that the house would be
located on a site in Swan Hill, a Vic Urban
development In country Victoria. Each
participant was provided with informafion
about the site, including Ilof dimensions.
Interestingly, people designed smaller than
average houses.

Involving the client in the design process
provides for streamlining the procedure, while
also allowing for the inclusion of the client’s
personality and individuality. Most importantly,
it allows for the client to create a house that fits
his or her needs while also taking into
consideratfion architectural problems, i.e.
building form and spatial relationships.

It provides the possibility of educating the client
and applying architectural knowledge.

This level of inclusion creates a situation that
encourages a further quest for architectural
knowledge and a reflection of what one
actually needs, as opposed to what one
desires. The clients’ participation in the
design process is in stark contrast to the
simple passive act of purchasing the volume
built home.

| believe these homes are not produced in the
est interest of the client or society, but rather
iNn the inferest of the company who sells it. As @
result, the customer ends up with a home that
IS T00O large for their needs.

My proposed design system asks the customer
to think about his or her own requirements
which has the potential to create new houses
that are smaller and more diverse.

In the design experiments, people chose their
own pictures for the facade, added additional
windows and customized walls.

They configured houses with sizes from 100
sgm up to 220 sgm, with varying spafidl
arrangements.

In comparison fo the standard house,
customisation could make the design system
more adaptable to the client’s cultural
background, finances, spatial needs, and
also to the site in terms of orientation,
tfopography and building regulations.

Customisation with an architect creafed design
system and an architect consultancy service is
presented as an alternative to the standard
designs offered by the volume builder.

Volume Dbuilt homes present a double
negative; the owner pays for customisafion in
the way that the house is built, yet does nof
actually have the home customised to suit his
or her needs.






User experiments

Sarah
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Non Architects arranged houses by using the models and drawing simple plans , these designs were later transferred into the computer by the architect. Then exterior materials and furniture could be chosen by the clients,
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Tobi Areli Arthur
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Yukako Chris Anja
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ROSS Hung

Architects testing the design system
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Tower Hill - Swan Hill

Provincial Victoria

Site Response - Swan Hill

Siting the designs from the user experiments
on an existing subdivision of the Swan Hill
development.

Swan Hill is a rural town in Victoria with @
population of 10.000. Vic Urban ( the Victorian
Government’s urban development agency) is
developing the Tower Hill site for 1200 new
homes. The site is located 15 minutes from the
town centre on the periphery of Swan Hill.

Siting the house is a highly complex process
which should be done with the help of an
architect to achieve better orientation of the
house. Passive solar design principles would e
used, shading elements would be applied,
and the main glazing areas would be faced
north.

There are rules set up in the educationdl
section of the website which explain these
principles alongside an embedded program in
the interface to check if the desired outcomes
are achieved.



Current practice of siting

Current practice

The volume builder home typically fills up the
whole property. The common double garage
and huge driveway seal much of the sife,
leaving little garden space for children to play
and for families to gather.

The houses are standard designs and generally
do not consider orientation. These large brick
veneer "boxes” adllow almost no nafural control
of heat gains or loss and the “puried” infernal
spaces have no access to direct natural light
and air.

Furthermore they are not adaptfable to sites
and peoples needs and lack diversity in terms
of size, plan layout and design.

\'/_I\\

The Swan Hill site with houses from
the volume builder catalogue
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Sarah s house from the u
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o are built is un sustainable and should be avoided where possible. Existing frees should be

kept and more native trees be planted. Natfive hedges could be used to create privacy
instead of fences.

This increase in vegetation is infended to create shade, private space and habitat for
wildlife. Spaces for small vegetable gardens could also e provided.




The Individual houses from the user
experiments were customised by the owner in
consultation with the architect,

Adapftability to a site and the user needs are
an advantage in comparison to the pre-
designed house of the volume builder.

Houses that fit their user's needs, might possibly
lead 1o more diverse types and smaller houses.

Smaller houses with smaller footprints are
recommended. This will result in less energy
consumption and a reduction in costs.

Free space on the property could, for example
be used lafer fo build an extension or
additional building such as a ‘granny flaf *.

The private garden is recognised as an
important element of the detached
dwelling. It is the playground for the children
and a place to gather. It is seen as an
essential part of the Australian lifestyle. The lack
of affractive outdoor space is interlinked with
such societal health problems as child obesity.

T

Houses from the user
experiments/ Site plan
Ground floor

¥
e
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The removal of the ubiquitous two-car garage
and instead parking the car next to the road
would reduce the sealed space on fthe
property. This would result in a major cost
saving.

For smaller houses, smaller property sizes seem
to be appropriate. Different property sizes for
different house sizes could be offered in the
future.

All seven houses from the user experiments
applied passive solar design and passive
cooling principals.

Optimised orientation was achieved with the
architect’s assistance.

All living areas face to the north, all with large
glazed areas to adllow for heat gains in the
winter. All are fitted with overhangs 1o prevent
over heating in summer.

All houses have adjustable shading over east
and west faced glazing.
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Houses from the user
experiments/ Site plan
First floor



View from the street of adapted user experiments in Swan Hill
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5. User Interface < >
Mass Customisation

New procurement and design processes
offered by the internet are currently used in

other industries. lkea for example offers i
downloadable programs of its kitchen designs, @mb%e ><W b D
eb site

and Lego sells ifs systfems via an interactive A&

welbsite. @uolisc’rion) /

In the housing industry, the internet is simply used Embedded l

for advertising purposes. Some home builder's Ootimization Y4 progroms> Guidance/ Ru@
websites do offer customisatfion options but this is P /

arguably just a marketing gimmick. There are no QmUbﬂOD

interactive sifes or programs to configure a

house online.

Communico@
Customisation of a house is a more complex

and Chollenging Process than that of kitchens, Functions a Website can provide to allow customisation of houses by non experts
however this does not mean that it can not be
achieved.

“F IKEA Home Planner FYOT
[Elfle Ede Wew about

# L EGD Digital Designer

FLIRMISH YOUR ROOM
Chaoae and asdd pioducis

Chck 1he kst below b viey mdendaal IKEA
products. Select and diag products from the
producl panel rito the room

Dielete praducty

Select a producl and press the "Dalksle’’ ey
*f'oua can akio drag the product back ho the
product pansl, o culzsde of the raom
Aotate products

carved amoey buktons tooview the peoduct fam
diflerent anged

4, Avoed “snappng”

Products thal rahanaly lit logether
automanicaly athach to each ofher To avoid
thiz, press the "Onl key whils moving the
product,

= Oen cabinet = | Kitchan and Dining * FAKTLUM kitchen systemn * Base cahinets
& Cabinets with dravess ] ]
¥ Cabinets with pull-cut larder il e —— ’ -
= Cabinet with pufl-out ironing b | ", .\'3" | | ! -
= Cabinsts with 2 wirs badosts | | | ] i / ) P lu | |
F Cabinets with 2 shebvas i i * | g et | b #u*“ & . = b ) | W el M b, ’ i =
& Open shelf L em 60,6 cm st
& Base cabinets 37 cm deep FA 135 FA125 F& 126 Crazhorm conres CrLishom comer F& 108 Fa 107 Fa1m F& 109 Fat110 Fa13
= Kichen isdand solutions 120460 emi 1200650 em 5090 om 1051 06 em 1054105 em Sl em E0cm B0 em 80 em B0 em B em !
= Benchbops w < »

Lego digital designer ( Lego website, 2007) lkea kitchen planner ( lkea website, 2007)



The Interface

The last stage of the project was the integration
of the tested design system, and the JSIP
construction system as explained earlier, into
the user interface.

The proposed inferface demonstrated here, is
a screenplay, a speculafion on how it might
work. Further testing and involvement of IT and
other experts would be necessary to achieve a
useable program.

In the proposed interfface, the computer
program  guides  clients  through  the
arrangement of their individual house using the
design system and qided by an architecture
consultancy service.,

The concept of the interface is to optimise
the process of delivering design. Applying
the knowledge of the architect whilst

splitting the costs for the service through a
number of people.

The web site is seen as a marketing tool, but
also as an ongoing market survey.

The web based interface would allow customer
inferaction as fested in the user experiments.
The infernet widens the possibility of the
clients’ involvement in the design process.
These new online procurement processes are
more instant and accessible and could result
in an enlightened purchaser.

There is the possibility to educate people, so
informed decisions could be made.

In the user interface for example, smaller
houses are promoted and befter orientation
and use of passive solar design principles are
encouraged.

The client’s individuality would be infegrated
through the customisation process. It would be
possible to create houses that fit the spatial
and financial need of the client and could
result in more diverse types of houses. The one
size fits all approach of the volume builder
does not respond to changing demographic
trends. The interface is an ideal tool for mass
customisation as it allows for the creation of
a database, gives clear guidance, immedi-
ate visualisation, and through embedded
programs, provides simulation and
calculation of costs and energy demands.

Database

The database would contain a large number
of components and modules. Huge numbers
of speculative designs could be saved and
reused in a modified version. Dafa of these
already built houses in regard to energy
demands and costs could be measured and
collected and might be used in order tfo
Improve the system.

Guidance

The Iinterface would provide guidance,
directing the non-professional through the
decision making process of self arranging the
house. The architectural knowledge would be
emiedded in this guidance. Rules would be
set up in the program and advice would e
given automatically.

Visualisation

The program would provide easy and
iImmediate visualisation of the house, thus
improving the clients understanding of the
design. It would assist in the decision making
process and dllow the client to see exactly
what they are purchasing.

Simulation+ Calculation

Through embedded programs, the user
iInferface will be able to simulate and calculate
complicated  technicalities  that  would
otherwise be outside of the clients and
architects understanding and knowledge.

Embedded programs:

These programs could make calculations so
that the user knows exactly how much the
house will cost while they are arranging it.
Energy demand would be calculated by using
soffware that demonstrated the energy
demand of the Broadmeadows house as an
integrafive part of the inferface. It would give
the customer feedback, advising if the
orientation of their house is ideal according to
passive solar design principles. Savings per
year for running costs against a benchmark
house would be shown.

Having this information on hand when
decisions are made would create a greater
awareness of the relationship between the
design of the house, it's performance and it’s
running costs.

This additional information is not normally
presented to the prospective home buyer and
would subsequently have an educational
aspect for the client.

Also, estimafed consfruction time could be
displayed, and the compliance with building
regulations could be checked.

The collection of the estimated and actuadl
performance of all buildings would result in @
growing database which could help further
research in improving the house’s performance
and would also be helpful in improving the
software.
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Using the Interface: The interface allows different levels of pre-design and customisafion. From the architect designed standard house, fo the
self arranged house with customised components. When the user enters the site they have different opfions to choose from.

Option1.The architect would provide speculative designs that could be modified by the client according to the user needs and to the site
requirements. Modifications concerning orientation would need to be made.

: i - S -
| =] @ SIaAN = s

Choose from a range of * professional” pre- designed houses
Pre-designed houses, measurements and prices

1. shapef/ Rooms |
2. Exterior Materials| i
- -.. | \ mw | " w
| 3.Interior Materials N o
| 4.Fumiture | 3 ‘“ i
.Eéﬁiﬁ@ | stefan 2 Stefan 3 Stefan 4

6. Confirm with us |

| 7. Myhouse |

Professional Library

Richmond delux Richmend

[Sustainabily | ‘E

Afodabily ] N = |

‘Design@ually | | stefan 6 Order 2d modsl kif Self design your house
/70

|Prefab precedents|

& | Fertig ¥ Arbeitsplatz



A standard house from the library can be modified in regards to orientafion and user needs.
In this example, cladding material does not follow the module and is seen as an alternative to a ~expression of the components approach.

: i 2
%| | > &4 = - py 4

. Modify a pre- designed house from the ™ professional” library
Pre-designed houses, measurements and prices

Ee e = mrm o= e —Essrerom omsw sr o mm omEeeE o emew o= r—so)

: J.Interior Materials I

4. Fumniture |

| 5.5ifing

&. Confimm with us

| 7. Myhouse

Professional Librarny

! Self-Design Library |

| Design principles |
Sustanabiy ] Number of bedrooms: ]
[ N — Size: 86 sgm

Affordability | Price: § 86000

Design Quality | Y e 0 gy P Energy Demand H/C:

i I 0 kwh/m?/a
Construction fime:  h

Prefab precedents| Choose your fumiture 71

& | Fertig ¥ Arbeitsplatz



Option 2. The houses previously designed by other people could e seen in a library and could be modified by the new client. Sharing house
designs would lead o a large number of design variafions. Already available houses would be sorted by price, size, number of

pbedrooms and energy demand.

Choose a pre- designed house form the self design library
Pre-designed houses, measurements and prices

|1. Shape/ Rooms |

| 2.Exterior Materials|

| 3.Interior Materials |

| 4.Fumiture

AR | Sarch Tobi Arali Arthwur

6. Confimn with us

| 7. Myﬁ:}use I

|Professional Library

Self-Design Library Anja ROSs

| Design principles |

| Sustainabiliy |

| Affordability |

| Design Quality |
72
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Optiond. An individual design can be arranged from scrafch which would work in the following order:
Affer a video infroduction, the user would start to arrange their rooms and the form of the house by choosing a module type and
selecting one of the variations.

Library of components

1. Shape/ Rooms

|2.Exterior Materils |

| 3.Inferior Materials|

| 5.Si1ing

&. Confimn with us

| 7. Myhouse |

| Design principles |
Sustainabilly gdu:?g; I:]I l:ﬂedrmms:ﬂ
L2,
Affordability Price: $ 137000
. . Energy Demand H/C:
Design Sual
e Ty 3 kwh/m?/a
Construction fime: h
|Prefab precedents|

& | Fertig ¢ Arbeitsplatz



Choose a module type from the library

1. shape/ Rooms

2.Exterior Materials|

| 3.Interior Materials|

| 5.Siting

6. Confimmn with us

!"F. Myhouse

| Professional Library|

| Self-Design Library |

]_{fﬂﬂtﬂct'ﬁrchﬁecf_ |

:_Desigﬂ principles |

| Sustainabiliy

| Affordability

/4

|T3*refElb prec:edenﬁ_i

& | Fertig ¥ Arbeitsplatz



Select one of the predesigned module configurations

%

1. Shape/ Rooms

|2.Exterior Materials,

| I ]
| J.Inferior Materials |

e e e e e e e o r e e rmwem =]

| 4.Fumniture

|PF{ZJfE}55fDH-EI| Libra w!

| Self-Design Library |

| Design principles |

| Sustainabiliy

i' Design Quality

Prefab precedents|

i | Fertig

Jigh
- ..- -,

Module | configurations

customize Module 1

¢ Arbeitsplatz
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The selected Module can be customised by cutfing,

. Self design your house

2.1 customise the module

1. Shape/ Rooms

|2.Exterior Materials|

| J.Interior Materials I

AFurue

| 5.5iting

| &. Confimm with us

| 7. Myhouse

Professional Library|

| Seif-Design Library |

| Contact Architect |

- Relumto 3dd modal |
| Design principles
Susicinabilly Number of becrooms:3
Size: 137 sgm
| Affordability Price: § 137000
- . Energy Demand H/C:
76 Consfruction fime:  h
Prefab precedents|

& | Fertig ¥ Arbeitsplatz



The wall can also be customised with openings for windows.

1. Shape/ Rooms

2.2 customise the wall

2 Exterior Materials

4. Furniture

5.Si1iﬂg_

&. Confimm with us

3.Inferior Materials |

I, M*_,f_h:}use

| Professional Library

seli-Design Library

|Contact Architect |

Design principles |

| Sustainabilly

| Affordability

| Design Eau:_:ﬂtty

Prefab precedents|

WOl

|_ShadingE.

| Stairs
Landscope E.

i § 400

extemal wol 3x2 m: 7-7/8"agiboard panel

i § 500

extemal wall 33 m: 7-7/8agiboard paned

‘a $ 1000

gmnr,nn:i 2 5 X 6.5m: 7-7/&"agiboord

_Retum o 3d model |

3 D Modell Number of bedrooms: 3
Size; 137 sgm
Price: $ 137000
Energy Demand H/C:
3 kwh/m?/a

Constuction time: h

& | Fertig

¢ Arbeitsplatz



The bathrooms and the stair are placed, shading elements and windows are placed according to the guidelines ( passive

solar design principles). The energy demand will be displayed and allows for fine-tuning.

x| =]

1. Shape/ Rooms

| 4. Furniture

| 5.5iting

| &. Confimm with us

| 7. Myhouse

| Professional Library|

| Self-Design Library |

[Contact Archifect |

Desig_ﬂ Qu:::l'rt}r

/8

e
‘i _'i ] |

. Self design your house

_Choose facing materials |

3 D Model Library of components
| Download fromLibrary| | Modules | [ Wals
| Upload fo Library |__ShadingE. |
Bathrooms | | Stairs
Eco Features [Landscape E.
- 5450
roofight 1X1X0.4m

m § 500

windows 2.5X1 m double glozing/
wooden frames

$1200

e
exemal wal 1X3 m: 7-7/8"ogiboard pansal
windows 1.5%3 m double glazing/wooden

wm % 1500

windows 2.5x3 m double giazngivoodan
fromes

Prefab precedents|

|_t.‘-_hg;55_ﬂm_r..m¢um_l

Number of bedrooms:3
Size: 137 sgm

Price: $ 137000

Energy Demand H/C:

3 kwh/m?a
Construction fime: h

& | Fertig

¥ Arbeitsplatz



Exterior materials would e selected which are provided by different manufacturers. Pictures can be uploaded to customise the house further.
Price and other defailed information would e provided.

Library of externor matenals

| 1. Shape/ Rooms |

2. Exterior Materials

| 3.Inferior Materials]

| 4. Furniture

[5:fing

&. Confimm with us

| Contact Architect |

| Design principles |

| Sustainabiliy

| Affordability

| Design Quality

Prefab precedents|

Retum to 3d model

| Images
| Coloures

Upload pictures/ textures for printing on facing

Number of bedrooms:3
Size: 137 sgm

Price: $ 137000

Energy Demand H/C:

3 kwh/m?/a
Construction fime: h

i | Fertig

¢ Arbeitsplatz



Interior materials are chosen. Manufacturers provide detailed information and 3D visualisation allows the user 1o get a redlistic
impression of the interior.

1. Shape/ Rooms |

| 2.Exterior Matericls

J.Inferior Materials

| 4.Furniture |

| 5.5iting |

] 4. Confirmn with us |

| 7.Myhouse |

|Professional Library|

| Self-Design Library |

| Contact Architect |

| Design principles |

| Sustainabllly |

[Affordabilty |

| Design Quality |
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Library of interior materials

Timber floor | | Parquset
| Wallpaper | | Coloures |
| Stairs |
[Capet | | Poweroufiet |

$35 sgm

EEHERE N

Number of bedrooms:3
Size: 137 sgm

Price: § 137000

Energy Demand H/C:

3 kwh/m?/a
Construction fime: h

J Arbeitsplatz



Furniture can be downloaded from various companies and are a test for the “usability” of the arranged rooms.

x| 2] &

. Self design your house

3 D Model Library of fumiture

1. shapef Rooms |

2. Exterior Mn::teric:ls_i

| 5.5iting

&. Confimm with us

|Professional Library|

g
=

< -
E“\h./

Download fumiture library

| Self—[}esign Libra Y

| Contact Architect

from ikea website

| Design principles |

Sustainabiliy g;;t]:;ri Eﬂedrm:a
| Affordability Pice: $ 137000
e Energy Demand H/C:

Design Qual
Erepon Clotly 3 kwh/mé/a

Consfruction fime:  h

Prefab precedents|

| Fertig ¥ Arbeitsplatz



The location of the site would need to be selected to provide the right radiation data for the calculafions. A plan of the property can be drawn
by the client or an existing plan can e scanned in and submiffed to the architect. There is advice regarding orientafion of the house and its
ideal position on the property. Siting is a complex issue and it is here that the architect would be most needed as a consultant.

| 1. Shape/ Rooms |

. Location: Swan hill
| 2.Exterior Materials | Property size: 530sgm
[3.Inferior Materials| KTDSLED, St
E— Surrounding buildings

| 4.Fumniture |

a.91ting

] &. Confimrn with us

| 7 ."fﬁ;ﬁhﬁuge

Scan plan and submit

Embedded Software for;

Check with local planning
regulations

Recommended rainwater
R — tank size: 10 000l
| Professional Library| O
| Self-Design Library | system size: 15sagm
| Contact Architect | IDGE n: el: E;ﬂ‘igf e
| Design principles |
[ SuSIGinGoily 3 D Model Humt}er of bedrooms: 3
- R Size: 137 sgm
| Affordability Price: $ 137000
| Design Quality | :Hmmnﬂinﬂﬂd H/C:
82 Consfruction fime: h
Prefab precedents|
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"Confirm with us” means that after the first fest run, the architect will be contacted and can access the clients design. Recommendations can
then be given online or in person. Changes could be made immediately so they can be evaluated and demonstrated to the client.

1. Shape/ Rooms _|

| 2.Exterior Materials|

3.Inferior Materials |

4. Furniture

| 5.§i1iﬂg

&. Confimn with us

| 7. Myhouse |

| Professional Library]

| Sustainabiliy |

| Design Quality |

Prefab precedents|

& | Fertig

The price for the house
incl. an architectural

consultant senvice.

-infoduction fo the system

~checkup throughout the
Process

-final checkup and siting

We provide also:.

Detail plans
Execufive plans

Building application
List of components

Lifelong maintenance
We will go through the whole process with you
after consuttant service sign the contract Size: 137 sgm

S Bioe Price: $ 137000 777

L lce. $ 137000777 Energy Demand HIC:

200 x $503 it

Morgage: interest free x$ Lédddidbd
Montly payments: $ 503

Construction fime: h??7?

¢ Arbeitsplatz
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"Myhouse”: The client would leave feedback, upload some pictures and the whole experience of buying the house could be shared. This is a
marketing strateqgy but could also e used to collect data that could help 1o continually improve the system in the future.

Share your experience

1. Shape/ Rooms |
E Exterior M:::’reric:lé_._g

| 3.Interior Matericls|

| 4.Furniture

| 5.5iting

‘_ &. Confimm with us-:

7. Myhouse

Professional Library|

| Seft-Design Library |

| Design principles

— Maintenance: next
| Sustainabilly | inspection 10.12.2008

| Affordablity | ome; 1o/ 5o

Price paid: $ 137000

| Design Quality | Measured Energy
84 O Demand: 3 kwh/m2/a
Recycle h
Upgrade Update le house _ Constuctiontfimewas: h

|Prefab precedents|

& | Fertig ¢ Arbeitsplatz



2, Extarlior Marerals |
| 3.Interior Materials |

[4.Fumiture

Proxfessional Librony

| Seti-Design Liorary |

_['Z:;—.‘-t-i;gn prnciples |

[ Sustainabilly
Affcordatsiliy

Deslgn &ualty

Piefab precedents|

£ | Fertig

Le v i KN - v 3

o cter arange a house with optimised orientation
Customisation

> house performs better

L > lower running costs

reflect what you realy need and arrange a house that fifs your needs
> smaller house
> lower construction and running costs

The design and production process is streamlined

Design-system

Customisation | Pre-fabricated

Embedded N\, 4 v
|

programs Production

& Design proce :
41 plocess process is cheaper

Concultancy .Y Is cheaper

Prefab as a
way of production

v

Production

in a confrolled Better quality

snvironment y cCONMol p Befter qudlity

Optimised __y  Lesswaste
production Less energy
process ” used

Less fransportation ¥

: A
Better working Less Time - Cheaper

conditions needed product

How do we operdte

Architect Client

Ceslon of 3 &
= Sysherny prograry imeface i -+ Userand oesignes
- range of pre designed houses 2 .

- range of pre designed componers

Bullf fo croder i
1.Manufacturer Web site
Devsicomeant+ | e
Production of compenets(wallporal) /7 Databose and info ud - =,

2 Manufacturer ~ /

_|: ’f- o
Ceveloprent 4 Local Builder
Froduction of componets] windows) L

Assermbly on ste

..Manufacturer *

Devvaiopormant+ /
Procuction of Cormponets| ... 'I.-

|
Engineer/
Scientist

design embedded sobwarsy inlerioce
Cevelopment of components' matedals

f Arbeitsplatz

There is an educational section of the web
site concerned with sustainability,
affordability and design quality.

Architectural consultancy service:

The architect’s knowledge is especially helpful for
complicated processes like siting and further
customisation opfions. For example, placing of
addifional windows could form part of fthe
architect consultancy service, the cost of which
will be included in the price of the house.

The interfface would have a mandafory
architectural service infegrated.
The website is where the architect and the
customer come together. The module and the
components make communicafion easier
because the dialogue is more specific, options
can quickly be tested and evaluated.
The Steps for the use of the site can be
summarised as follows;

1. Self design by customer

2. Architect consultancy service ( 3 hours)

3. Refinement

4, Customer purchase
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1. sShape/ Rooms |
|2 Exterion Materials |
| 3.Interor Materials |
| 4. Fumniture

4. Confirm with us |

| 7. Mvhouse

|Professional Library

Self-Design Library |

| Design principles |

Dasign Quallty

Prefab precedert

;ﬁfj Fertig

- Design Quality

The architectural knowladge and values are embedded in the design system
and In the Interface.

You custornise your house within the systemn for your needs.

Custornisation dllows individuality and adaptability.

Architect designed
system/interface
v Architect as

y & consuttcnt

Mass Customisation

.*
A Adaptability A

User

Functional ¥ Cutture/ context
neacds ELﬂIﬂIF’IQ _.q
regulations

Cuhura Crientation /Climate

Financeas

The interface alows different levels of pre-design and customisation

customiscrtion

4,

Modiflied Self amanged

select a pre-designed house modify o Self aranged a house
from the libary pre-designed house with pre-designed
components

L
pre design

Project homes Proposad design Architect designed
system house

adaptability to user needs/ sife

o Arzsitzplaz

Customisation with a design system would allow
houses to lbe adaptable to particular sites Iin
terms of orientafion and fopography. The
flexibility of the design system offers great
pofential for consideration of passive solar
design.

The design system also offers adaptability fo
iIndividual clients needs such as size and layout
of the house.

Involving the client in the design process
provides for stfreamlining the procedure while
also dllowing for the inclusion of the clients
iIndividual personality. Most importantly, it allows
for the client to create a house that fifs his or her
needs, while also taking info consideration
architectural issues such as building form,
material and spatial relationships.

The module as the “language” of the system is
open for discussion and is expected o evolve
further when more designs are arranged. New
modules could e constantly developed and
tested.

Involvement of other architects could widen the
offered styles from the more decorated though
to the more minimalist. Buf the main intention is
to offer an alternafive to the repeated designs of
past styles offered by the volume builder.
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- Sustainability

1. Shape/ Roorms |

LI

Why should yournew house e susiainable?

I" Extarior Matanals The relafionship batwean eneigy consumiption and climate change is wall documented,
Bulldings are responsile for 50 % of all CO 2 emisslons

<.nterior Materials | Design and materials are playing a key roll in energy consumption,

|4.Furniture Also you can save money for unning cosfs
5.5iting

4. Confirm with us |

| 7. Myhouse

[Profassional Librany

| Seif-Design Library

Design principies World Energy Consurnption Energy use In Victodan homes

sustainaoll Rules for Orientation / Passive solar design

| Affordabllity | T Ry N . R W B

; - Applying possivie solar design [PSD ) features fo o building means to foke cdvantage of the ee noafural

Deslign Qualty | fiows to mairman and support thermal .climate and lighfing comfort . The alm Is o adapt the house so
' that It senves s punpose with minimal Impact 1o the envrenment 1 15 siting In.

Prefab oracedents|

wWindows

The bulldings onentation will Influsncs the healing and cooling ioad and the oppartuniies for passive
solar heating and passive cocling .The dwelling' s mainfagade should face norih and have a high
window area o wall area ratio,

Rules for Shading elerments

sumrmer

sost west

In the “Sustainability” section of the website
The client can access information regarding
orientation, shading elements, siting, and house
size.

The materials used and the construction system
applied will be described and energy related
services that will be supplied as part of the
system are explained. There will be links provided
to the welbsites of the producers for access to
more detail.

The educational section of the welbsite would be
extended over fime and could become a large
collection of knowledge concermned with all
aspects of "designing” a house.
This opens up the possibility to educate people
about good design for housing.
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Size of the house and its flexibility matiers

A smalier holse Uses lBss snafy . has Bt embodiad enargy and clso consuma less land ond you
howve moie space leff for o garden

Do you need a garage or can you paik the cor on the sireet o invour fronfyard?
sfficient planning can mean a smaller house can provide scoce for the same number of occupants
the houses in the libiary are par average 110 sgm (3 bedoom)

Flextifty and adaptability / think about sharing your hous e/ how will the house be use during time
> >>jook at floor plan varictions in the processional ibrary

Materials+ construction system

Highty Insulated extemal walls cellings and floors, less themnal bridging
+double giared windows,

structural insulated panels=high R value
agrboard wall panels with straw core

Low embodied energy [ example broadmeadows)

35T

&0T TCOBoved
IEE——
Agiboaed Tirnber Timibee Doulbie
fiome frame +  Ciay brick
brick

Shaw as main material=Easy to recycle /bicdegradable
Strowtimber natural material without toxdnes

Total MY

Energy/ wcter related senvices fo be supplled as part of the system
Solar hot water systern

Soar ol woiler syslens ong an ey G wel esholssmed wary 1o Diovide O Duilcineg” § Dol walker nessds
Golar worder heaitars are conalstihg of o ko, naulation . an abacrber piore alfached to oloes and gleaihg
2 describad I Hgur &/ Jhe Incoming Rcaonce Nects Lp the warerrunning hrcugh ha pipes he
sulcion ot tha bock minimises heat iosses due 1o conducion while Te giadng reduces corvection
and mdiodon loees _Fuitharrmona the gazing preveniz iosses due fovwind poising over tha abeorber
kde,

Photovoltaic electricity

I caclae to suppiy a raliahila solsoa of alachicy fior halsshold opplonces . o Paatoaliole
ayEtern seams 1o be ideal .This sstem has bean desmed most copropiake given ifs
ricblity the abundart wwpoly of rdiation In Aletdla ane the Imied impact the syslem wil
have On osslinelics cand wiboan roike The mcior diowbacks Tiorm e syslen ore esalively
high egpfal costs [comparec o gideannection for esidential nowsse jond he potential for o
changas i Mé UrDan emTonmeant 10 Jfact JC0ass T solar rodkation . We balieve thiat ha —— -
captial oot of the photovolcic gystern ofe not so aignificant that they can’ t be offaat —

ageirst smings mocks frorm recuced inhalr and mokedcl coss inherant i hemodiors -

buliding sysherm.

Infograticn of solar cells

into the shading elements

Rainwcter tank

rfegiation of o cinwaler + grey waler fank+pumes...
Imic the sysherm could rBduce wohel J20ge oY up 10 70%

1. Ghape/ Rooms |

|2 Fsrtariar Mntericis|

| &.interior Materials|

[4.Fumniture i

[E5iting |

|&.5ubmi |
[7. Myhouse |

i-ij’ruraﬁ::iur al Libw f"r’I

| Seif-Design Liorary

| Deslon pinciples

Sustainabilly

Affordab ity !

| Design Qualty |

|7iefab precedents|

Embeddead programs

The Inverface Includes embeddead progroms which Immediatly show

you the astimared ansigy demand for heating and codling ,

while you cre desigring

opfimisad onentdation is therefore sasis to achisve
Recommendction of the right size solar hot water system
Recommendation of the solor panel size

Recommendation of the rainwater tank size

Reduction of energy use and waste during production and ransport

oD ou . Less energy
woy of production v -

¥ "
o (O
conmlad smdronmernt DIOCEES
P 4 <
- - F Y
Digited cornmunication Less Fransporiation
Digtal production

Recycling / Life cycle

40 % of all wasle in Ausiralia is building waste
The Sys'em ldeq allows Re- use of componens Tor other piclects
Recycling s adasy dus fo the main maternals show and chipboard

(CSustainaiity )

Reduce environmenicl
impoct of g house

J

-~
s

Uss Isss &
. enemy
el T
e A

—
(_ Usage 3  Production
"

e \,\ -l

« 4
Dol (_M'h_'ﬂ*“‘mf,,} f:i'ﬂﬂ'"c"‘j,,:? _Embodied energy
i Y s (S
steaarm incl. i
S &jﬂ;;ow Systom incl. Prefribricertion

Frotovoticics
Pr'g?ndnls
boord
Embeddad

dssign pr \‘\\ system v
A
> L firmised oo,
programs oA Opfimised floorp

«

Befter Insulalion — Agriboard
¥ ® Doubie giazing
5\ Less themnal bidging

k Systern Inc.

“'\ Shoding =i,

v

e _‘—~—-.__\_‘_‘_
Optimised fioom. : (" Warter for domesfiy
smalier house Syslem incl. &~ use -

Rainwater Tank
Water recycing

System incl.
Grey waber Tank “«

Prochuce
less woste

_ Usage
v -
Systarn Agﬂhﬂ?‘l%‘.l.. -

*
Bxchongecbility
af ks
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An example of plans that the interface/ service would provide (Execgf’r;{?
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An example of plans that the inferface/ service would provide (Executive plans, details)
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Elevation West

Elevation South

Mynewhome.com.au

Sarah s house
Swan Hill

Elevations
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An example of plans that the interface/ service would provide (Executive plans, details)
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Conclusion

Involving architecture in general housing can
be achieved by the digital delivery of design,
through the proposed design interface.

The design system and interface can provide a
solution to the current challenges facing the
Ausfralian  suburban housing market -
affordability and sustainability.

It can provide an alternative o the “super
sized” house of the volume builder, currently
the most popular type of housing in the
country.

This type of design alternative needs to be
provided as volume built homes are generally
of low quality in that, as discussed they do not
consider orientation, are poorly insulatfed and
have buried internal spaces lacking access 1o
direct natural light and air. Conseqguently these
homes use high amounts of energy for air
conditioning and heating.

Arguably volume built homes are too big,
typically using up dll the space on a propernty,
leading to over consumption, an increase in
running costs  and  higher  mortgage
repayments. As they do nof dllow
customisafion, these houses are not adaptable
to sites or peoples needs, resulfing In
homogenous houses that lack diversity in terms
of size, plan layout and design.

In confrast, the design system and interface
that has been proposed will allow for houses
that are architecturally designed, sustainable
and affordable in price.

The design inferface was developed in
response to the need for finding alternate ways
of delivering architecture. It was developed 1o
show how the knowledge of the architect
could be applied to ordinary housing, without
the huge financial cost of the one off, architect
designed house.

The aim was 1o combine as much of the
quality and advantages of a one off
architecturally designed house, in particular,
the consideration of user and site needs with
the affordability and predictability of a
completely pre-designed volume builder
house.

The proposed design system.

A design system was developed in different
testing modes: speculative designs and  site
specific designs (as demonsfrated in the
Broadmedoaws and Richmond examples).

The system consists of modules and
components that would have the embedded
knowledge of the architect. They are
intended to allow non professionals to self-
arrange their homes.

The proposed design system would allow
adaptability to a paricular sifte in ferms of
orientation.

The flexibility of a design system offers great
potential for passive solar design which
would dramatically reduce energy demand
for heating and cooling.

The design system allows putfing a price tag on
each component and makes the design
process more predictable.

Customisation

Including the client in the design process,
opens up the possibility of educating them so
informed decisions could be made, meaning
the houses are optimised for their user’s
needs and finances. The promotion of smaller
houses which leaves more space for a garden
would result in more susfainable homes that
could still be affordable in price.

The customer could self arange his or her
house with the help of an addifional
architectural consultancy service.

The gpproach would be more about the client
thinking about what they readlly need versus
merely buying what they get offered.

It is argued that customisation would result in
more diverse types of houses in comparison
fo the one size fits all approach of the
volume builder.
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Construction system

The proposed SIP panel system is a highly
iInsulating, low embodied energy, composite
material available at a competitive price.

The use of these panels could lead to better
environmental performance without a
significant cost increase.

Additional costs for eco features such as
double glazing, solar hot wafer, and
photovoltaic cells, can be offset by reducing
the size of the house and possibly through the
optimisafion of the production process.

Modern prefabrication and digital
production technologies allow greater
flexibility than ever before. By using

prefabrication it might become easier for the
architect to control the building process for the
house and achieve the desired outcome
without supervising fhe construction process.
With this, befter quality could be achieved.
Prefabrication also has the potential for waste
mMinimisation during production.

Better environmental performance of the
house would guaranty long-term
affordability.

The Interface

A web based interfface can be an ideal tool
for customisation as seen in other industries.
It functions as a database, includes
embedded programs which allow simulation
and visualisation, and enables
communication between all participants.

The embedded programs allow the user to see
costs and energy demands while they are
designing. This might create more awareness
of environmental issues.
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The customer could self arrange their house
with an addifional architectural consulfancy
service, or modify a house from a library which
would mean the costs for the architect are
split among more people.

The process in general is more predictable in
comparison to a one off architect designed
house. Costs can be calculated simultaneously
and can be considered immediately.

The digital delivery of design with a design
interfface to create more sustainable,
affordable housing is possible but it needs
further development by architects, IT experts
and the construction industry. It needs to be
tested with real people to become a viable
alternative. This is a very complex issue in
which different experts would have to work
fogether.

The limitations of this research are that no
industry  fesfing  (consfruction  profotyping,
marketing or costing) was carried out. The focus
was on the custom architectural service in d
digital mass production context.

As | found out during my research the clients
Interaction with the design system through the
interface is more important than the design
system itself.

The real challenge for affordable, sustainable
housing lies not only in building technologies, as
the necessary fechnology exists already, it is
more important to make the right choices and
to educate the client. This is seen as the fasks
for the architect and can be made possible by
the user inferaction in the user interface.

Due fo this inferaction the prefalb house can
also e customised and can overcome ifs
tendency of being to rigid.

As a conseguence the main focus of the
research was on the delivery of design and
client engagement and not on the
technicalifies, or the readlisation of a prefab
system.

This could redlistically only be done by testing
and prototyping the prefab system, to sort out
applicafion problems.

However, there is a real possibility for a
design interface to open up a dialogue
between the architect and the general
public.

The potenfial role of the architect in this
process would be the creafion of a design
system, a user inferface and the provision of a
consulfancy service for the client.

Initially, most customers will presumably be
younger, with a familiarity with not only using
computers but also buying products over the
iINnfernet.

In the long run, it is assumed that the market
would widen to other demograpnhics.

While this research project was primarily about
improving  affordability,  sustainability and
quality of the single house, improvements on
the master plan level also need o be made 1o
creafe sustainable, high quality new suburtban
neighlbourhoods.
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