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Abstract

Contribution introduces the tools of multi-medial design, which were used for the enhancement of
the design quality and efectivity of the town structures and masses. It s possible to use them for
architectural design too. The paper is introducing how to use open source online tools for
architectural and urban design. The objective is to increase the quality, functionality and aesthetical

value of created design.

With adequate ICT tools we can receive these objectives faster and with more objectivity. The
design process can be adjusted as working on-line. Such innovative housing design is more readable
for citizens and inhabitants. Presentation of 3D models online placed in real surrounding brings
more realistic view on the designed structures. The modern multi-medial tools can involve the

participation of different actors in the design process and bring more objectivity to design process.

For this purposes we can also use augmented reality - live direct or an indirect view of a physical,
real-world environment whose elements are augmented by computer-generated sensory input such
as sound, video, graphics or GPS data. It is related to a more general concept called mediated
reality, in which a view of reality is modified (possibly even diminished rather than augmented) by
a computer. As a result, the technology functions we can see contrast, virtual reality replaces the

real world with a simulated one.
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Methodics for the design of the interactive digital environment for town

planning and public participation

Computer aided environment for urban modeling, design and interactive participation represents the
extensive and actual issue of the research, which aims for the wide-spread participation of public on
the planning process. The development of the digital representation of the actual and planned
interventions in the area, mostly presented as 3D models on the digital terrain, can create the digital
parallel reality, which can be easily readable for citizens and readily modified. Digital model offers

the conceptual framework for the urban, architectural and landscape design.

Urban design is the process of the creation of the aesthetic, social and environmental sustainable
habitat. It is generally specified by the planning, negotiations, communication with the stakeholders
in the urban area and looking for the consensus. The scale of interested participants is in the same
time quite extensive and diversified. It includes decision-making and political segment (national,
political and municipal bodies), experts (architects, town planners, departmental specialists),

investor and developer segment, social segment (social, cultural, environmental bodies and

inhabitants).

““Google:

Figure 2.: Presentation of 3D digital city model, Berlin.
http://www.virtual-berlin.de/imperia/md/images/3d/breitscheidplatz_3d.jpg (10/2007).

New ICT tool are ideal for the knowledge exchange and public participation in town planning.
Internet is the most dynamic and wide-spread platform for such communication, education and

information requisities in the municipal sphere. In the last period a majority of municipal and
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cadaster informations, interactive maps, master plans, urban studies and the systems of

geographical databases were made available to general public via this tool.

Benefits of the application ICT tools for the public participation in town
planning processes

e Auvailability of the complex spatial informations, regardles the time and space.

e Lucidity and readability of town planning documentation. 3D digital representations of the
urban space enhance the perception of the planned interventions as well for the general
citizens, unlike the 2D documentation, and enable to discern the consequences of variant
design solutions.

e Possibility of the interactive communication and creation of the environment — participants
can utilize synchronous or asynchronous communication tools to address their comments

and suggestions to the town planning documentation.

Figure 3.: Presentation of 3D digital city model, Bratislava. © Eurosence 2010.
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Specification of ICT in the planning and participative processes

Participative 3D modeling integrates the human knowledge with the geospatial data. The best
funcionality seems to provide the GIS (Geographical Information System), as the geoinformation
and geospatial analytical tool, which is integrated with the 3D models of mass structures, DTM
(Digital Terrain Model), geobrowsers (Google Earth, Google Maps) and GPS (Global Positioning
Systems). Bestowment of such complex information on the Internet with the complementing by
interactive and communication tools, can significantly support public participation and human
spatial knowledge.

,»The paragon for the public participation is the efficient, photorealistic tool, based on GIS and

available via web and Internet access® |

Digital 3D city models are based mostly on the functional interface of sources like:
e Cadastre — parcels, buildings, ownership. Graphical data from cadastre are mostly 2D, but
they represent important inputs for 3D modeling
e Satellite and aerial snapshots, orthophoto maps, DTM
¢ 3D models of urban structures, using CAD systems and texture mapping visualization

e QGeorefence information and databases

Housing and town planning issues in Slovakia

Town development in Slovakia and the ongoing housing construction were of extremely intense in
the past years. It is a response to changes in social structures, as well as expanding economic
opportunities of the population. It was partly stopped by the latter economical crisis. Exploration of
the coincidence of the economical successful regions in Slovakia with the centre of the housing
constructions resulted in the observation, that the formation of both sources are almost identical.
Thus, it could be assumed, that for the new development of housing urban structures the crucial
sufficient factor are investment means. But a sustainable designed environment should provide
much more of the housing and living added values, which is able to increase the attractiveness of

the development area for the residents and strengthen the positive relationship with their

: Tress & Tress, 2003
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surroundings. Some of the fundamental factors of the sustainable housing design added value
include:
e adequate proportion of amenities, services, greenery and recreational spaces in residential
structures,
e integration to natural and urban surroundings and conditions,
e urban layout, traffic connections and space orientation,
e composition, aesthetics and perception of the urban interior,
e flexible and adaptable housing design on urban and architectural level, which can reflect the

changes in the living period of perpective residents.

The process of town planning in Slovakia is still in the phase of the specification of new limits and
boundaries, due to ill-defined land-use plan for most of the territory of Slovakia. Elaboration of the
urban and architectural studies design based on outdated documents and sources is the ill starting
point for the sustainable design. This situation induces an ambiguous interpretation of land-use
planning information — or either its absence. Subsequently, the detailed urban plan of the zone is
often redefined in accordance with the intentions of the investor, which results in the inexpert and in
unadequate interventions in the area. Multimedia design of the housing urban structures can
increase the assessment process of the design. The benefits of using multimedia design tools
embrace the more objective evaluation of the design proposals and online public participation in the

town planning process.

Figure 4.: Example of application usingGoogle Earth, http://earth.google.com/intl/sk/enterprise/commercial.htm 3/2008.

Spatially well readable structures of 3D digital models, which can integrate existing buildings with


http://earth.google.com/intl/sk/enterprise/commercial.htm
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the new housing development, presented often in more variants, is the strong tool for the decision

making process, important for the municipalities and city management.

Nowadays architects, urban designers explore the wide scale of tools for multimedia designs and
presentations. There have been significant changes in the possibilities of spatial presentation of the
design over the last five years, mostly in the term of:

e decreasing the time-consumption for the computation of presentations,

e availability of the sources,

e variability of tools processing the design,

e integration of the special conditions (changes of the appearance according to the period of

the year, design variants, placement of the observer, ...).

Technologies, that allow a wide range of graphics options, but due to its time-consuming
computation are not able to verify more variants, are more appropriate for the final presentation of

the design. They are not advisable in the process of searching for a solution. The better accessibility

have the tools of modern 3D technologies, which are freely available.
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Figure 5.: Prague city center, modelling in Google Earth, 7/.2009.






New residential quarters

Two-level waterfront organization
Principles of the residential complex organization on the former industrial areas.

Urban-planning structure of the new residential quarters.Considering the climatic features of the
city, as well as the territory specifics of the landscape-planning organization, effectiveness of the
linear building yards becomes obvious. However, the project provides a new interpretation of the
linear building N. Milyutin, expressed in the design of a linear plot with the inclusion of the
perpendicular to the river houses. This new element of residential development is not only
visually distinguishes the yard space from quarter to quarter, but also creates integrated into
public private yard space. As there are kindergartens in such perpendicular to the river houses
these architectural volumes will be placed on the columns (under ground), thus providing a



variable visual space, as well as provide proper aeration of the territory. It is also important that
such residential buildings location gives for the citizens maximize visual access to the main
element — to the Volga river, throughout all the territory.

Storey number of the buildings is from 5 to 7 floors, that combines the projected residential areas
with existing (by Miliyutin) and allows to keep a visual "human" scale of the site.

New residential quarters

Using of certain building materials. The concept of "green architecture" today is associated with
energy-efficient, economical and environmentally friendly construction. It is obvious that at the
present stage of development of architecture and nature are in conflict. Buildings have a
devastating impact on the Earth ecosystem. And eco-friendly building technologies and
materials are able to create much-needed balance between architecture and nature. The project
solution suggests not only natural and hi-tech materials using. For example, using of special
membrane in the facades of residential buildings. Performance of the membrane depends on
the abundance of surfaces, which are most in contact with the environment and create a unique
opportunity to interact with the environment of the building the city. Air, water and light circulating
through the complex surface of the membrane and used as a resource for energy generation.
Among the various innovative energy saving solutions there can be noted specify external sun
blinds, roof gardens, green facades, solar cells and panels. Rainwater collection system
provides a watering plants on the buildings within a few days.

Effective transport infrastructure. In accordance with the Russian urban-planning regulations the
courts are provided with access roads for service transport, as well as surface parking lots
along the yards perimeter. The main placement of parking spaces located under the residential
area. Considering the sequence of construction, the entire area of the underground parking lot
is divided by the number of planned residential areas, to immediately provide comfortable
accommodation.

Space landscape organization .Implementing all these new ways of space urban-planning
organization is based on the system of continuous landscape net that permeates all the territory,
from he river to the designed educational cluster. But this system of "green" chain continuous
through the city's existing system of green spaces, it pervades the town-planning structure of
the city, creating a strong eco-friendly framework.



Summary

Researching in our report is diploma projects, we seek to make a bet on the bold, forward-
looking ideas of young architects. Despite young age Yulia lvanitskaya and Maria Prohorova
carry on architectural practice. They also researching the problems of urban-planning
reorganization of the waterfront territories in the frame of their PhD works. The question of
residential quarters placement in the structures of waterfront areas is still actual in view of the
contemporary design and construction in Volgograd. Creating of eco-friendly living environment
should become a priority criterion in the design concept of the waterfront areas reorganization.
This concept is based not only on the construction of comfortable, environmentally friendly
housing, but also on the integration of public space in private, the interaction of the city and the
river, the opportunity of activel using of ecological factors to create a various environmentally-
friendly city space.
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Various and different developments in our society, have required different
architectures all along the history. Since nineteenth century science and technology
began to be included and applied to manufactured housing but focused in solving
emergency situations and creating a not very favorable social conscience to this type
of construction.

This development helped the construction process ‘acceleration, leading a
market where technological immersion allows for simplification and cost reduction,
and searching for an innovation capable of reducing traditional linear processes.
Nowadays we are facing a world where housing industrialization is changing the
living concept, increasing its usability and the incorporation of new systems that
change the way of fill the space gradually.

The purpose of this research is the analysis of the contemporary
manufactured housing prototypes, where targets included are not only new building
systems, materials, energy saving and costs, but where the social factor has an
important role, because it affects the livability and design, and needs the true
interaction between different actors inside and outside the building process. This new
factor affects the habitability and design of the prototypes. This study is focused on a
very popular process today within the building’s industry: the housing project
competition. One of this, “Solar Decathlon” appeared almost a decade ago, in order
to upgrade the correct integration of renewable energies in housing design, which at
the same time includes all necessary factors to pull progress in the dwelling
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prefabrication process; including industrialization and technology, and peering the
future flexibility that society is demanding ever more insistently.

Our university has taken part in the competition last year. Competition rules
include constrains such as orientation, climate, square meters... and prototypes have
to comply with some financial, time and materials requirements. And not only it will
explore the techniques and their feasibility, it will start a discussion between idea,
design, construction process and final result fusion; searching at all times the perfect
combination of architecture, industry and energy saving, without forgetting at any
time the users quality of life and their environment into these housing cells.

Checking prototypes once erected and tested, we can find that there are variable
results for the different entries that prototypes have to submit in the competition, and
several conclusions drawn arose. These results are analyzed in our research, but
also the real influence of this competition on different economic and politic societies,
to achieve these objectives.

Analyzing market viability studies, we can see both faces: the utopian one and
construction and structural building systems within the modern architecture, such as
patented methods and new materials studies. Finally, we will annotate the connection
between the architectural process, and industry, becoming more and more direct and
important. So that, we have to mix technical vision, ambition, innovation and social
awareness in order to analyze, understand and improve the incipient state of
development that nowadays is characterized by change and new needs.

Technological development has been accelerating the construction process,
making patents appear, new building systems and materials or structures that have
denoted these early forms of providing shelter development. However, we still have a
situation where, in order to provide qualified architecture, the construction industry
must go through the full industrialization; and must insert of a key factor in each
design phase: the user and their needs. Thus appears the "architecture of quality,"
due to its subjective charge, a line of prior investigation is open:, what does living in
optimal quality condition mean?

The aim is to create an open market where the strategies and immersion
technologies i enables simplification and cost reduction. However, technology is not
so limited and it aims to help architects and builders to develop and use new systems
and methods, in order to conduct all processes are conducted in a critical, conscious
and entrepreneur way, fulfilling environmental requirements.

That leads us to a situation where buildings are more industrialized than ever, in
special those related to dwelling. But considering it as a set of components positive
or negative influence, forcing us to balance the relationships with the environment,
energy conservation, materials used and ecological footprint among others.

Thus, we are in frame of continuous change and evolution with the requirement
to innovate, the need to innovate by creating new housing concepts through the
interrelation between different scientific knowledge areas. There are a lot of
competitions about sustainable housing, minimum housing or self-construction
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housing. They are impersonal, with the purpose of making a market impact and
causing a mass consumption reaction. However, from the United States there is a
collaborative project with the Department of Solar Energy, which aims to design, build
and think about self-sufficient solar houses.

As a result, the Solar Decathlon was born: a global competition that starts from
the universities with the idea of reaching cost-effective housing, attractive and energy
efficient designed houses, taking into account multiple constraints, especially the
user and their needs.

Designing and building an affordable, attractive and easy living housing, is one of
the objectives of the competition. The design house has to produce as much or more
energy than it consumes; at the same time to maintain comfortable and healthy
indoor environmental conditions and supply energy to house hold appliances for
cooking, cleaning and entertainment. Thus, twenty prototypes are tested for ten
exams, which will be evaluated by a tough jury:

- Architecture contest.

- Market Appeal contest.

- Engineering contest .

- Communications contest .

- Affordability contest .

- Comfort Zone contest .

- Hot Water contest.

- Appliances contest.

- Home Entertainment contest .
- Energy Balance contest .

A set of initial rules that limit all teams under the same conditions: limited surface
(it should not exceed 70m2), a footprint of the building (which will be 150m2) and one
energy source (the solar one). Five calls have been held, twenty different prototypes
have taken part in each other. A hundred prototypes have been erected by now that
in the one hand make us reflect about different areas of knowledge and in the other
hand about their marketing whereabouts on the other.

We start talking about the second call because the first one was a starting point
about the concept competition, the objectives and the organization. We are in
progress, research and inversion time, where universities are beginning to focus on
technical, numerical and economic details; where industry and technology are the
most important things for a construction view. Examples of this are the following
technological developments:

- Cornell University: A unique feature of this house is the "Light Canopy," a
streamlined framework of steel trusses that support a PV system, evacuated tubes
for solar water heating, and a series of vegetated screens that provide shade in the
summer. By design, the occupant can transform the canopy without house structural
changes.



Galan Marin Carmen, Rosa Roncero Cristina

- Georgia Institute of Technology:
The roof is translucent, made possible
by Aerogel insulation and ETFE
(ethylene-tetrafluoraethylene), a
translucent film with high corrosion and
temperature resistance. ETFE has
been used in large-scale but this
represents its first residential
application in the United States.

The walls incorporate cellular
polycarbonate panels that let in sunlight
while  being  thermally efficient.
“Nanogel” is temperature resistant,
thermally efficient, and 1/100th the
weight of glass.

- Lawrence Technological
University: The home is finished with
RHEINZINK, a natural titanium zinc
material that protects the edges of the
home from water and other weather-

related damage. RHEINZINK is neither -

coated nor painted and is 100%

recyclable. The deck is made of a
composite material named Xtendex, a .|

combination of rice hulls, an agricultural
waste product, and polymer. This strong
but lightweight material needs no
treatment, is resistant to mold and
mildew, and is not susceptible to rotting.
Incorporate  cellular  polycarbonate
cladding panels to achieve the thermal
efficiency.

- Technische Universitdt Darmstadt:
The home is configured in layers that
control different functions. Outside, a
layer of wooden louvers provides
shading and privacy protection and
simultaneously  generates electricity
through integrated PV. The second layer
is the thermal envelope, consisting of
opaque, vacuum-insulated walls on the
east and west sides and highly efficient,
floor-to-ceiling windows on the north and
south sides. The third layer is the central
core.
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- University of Texas at Austin: The
house has an exterior skin system that
is customizable by the homeowner. The
skin includes graphics and a dynamic
polycarbonate cladding that creates an
air space to ventilate the surface of the
building. The structural system includes
a series of moment frames (an
especially strong frame designed to
mitigate earthquake damage, as in
"moment-resisting frame") that allow for
an open interior plan that benefits
superior  ventilation and efficient
lighting.

So that, new technologies starting a movement of “green design houses" whose
advantages open up new concerns from the commercial field to education ones.
Sustainable designed houses saves money by reducing operating costs, running
without heating or cooling, and designed to be self-sufficient. It gives them an indoor
environment with less health problems risk: they are examined about origin and
investment environment, being participants in an effort to reduce carbon emissions
and construction waste. Thus, it is proved that with no more than 5% more in
construction costs, sustainably designed housing units use 30 to 50% less energy
and 10 to 20% less water

There is a need to educate the user on the energy savings importance and how
they are included in the design and ideation housing process. And thanks to the
advances in this way, new lines of research and new concerns by all everywhere. So
we have to focus on design before anything else. And for that, there will be an user
who will take special interest in aspects such as sources of energy, reducing water
consumption or the microclimate influence of the building components.

The first competition outside the U.S took place in 2010, highlighting the
importance of this new knowledge and advancement source. That was organized in
Europe, in Madrid, and will happen on a biannual and throughout the world, which will
soon rise to a new line in Asia (China).

All this, on one hand show us the new expectations, awareness of the change
and improvement of the situation need, and in the other hand it says that housing is
first about human, by and for those who live and these are the first condition, before
design, consumption and construction ones. However, there are many designs who
can think facilities, energy efficiency, materials and construction systems / structures,
and incorporation of a self-enclosure, at the same time; to show it on a design to
emerge of a good dialogue between them. So it through of the each knowledge
branches, but that even the structure competition enhances the disagreement
between different integrate systems housing. So, users appear as an outlines specific
conditions given end annex sometimes.
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Also, the use of new materials will be accompanied by better use of existing
ones, knowing that a wisely one increase thermal resistance, reduce potential for
moisture or mold problems, source locally and regionally of low maintenance or
consider indoor air quality using simple, natural materials. This situation gives us
recycled or rapidly renewable, resource efficient energy and nontoxic manufacturing
process and the emergence of patents.

The skins importance is greatly appreciated in the last “SD” competition, where
most of the prototypes tried to compose a envelope throw different layers. First, we
have the house code, which will be basically technical basic and whose ideation
design will be built in the factory and introduced on site; then, the envelope acts as
thermal, water resistant and low cost skin (in the overall economic analysis). This
envelope will be done with natural materials and easy to implement and whose
development can be made both in factory and in situ itself;. Finally, as a third skin, a
coat: an architectural designed space, who shows the high-tech project (thermal
envelope guard against climate hazards, capturing solar energy and where industry
and technology are the real specialists).

Skins that allow us to experiment with
different materials. The French prototype
showed panels made with earth,
reminiscent of the primitive adobe, as an
attempt to  incorporate  constructive
innovation, a unique natural material far ¥
from typical and traditional wood. A Catalan
proposal in its striking design uses this raw
material, but a different and personalized

technology: using a design, sectioning and
cutting parametric system.

"BambooHouse" is the name of the
Chinese  prototype, highlighting  the
qualities as structural support of this
material in a Western culture, with a lot of
construction possibilities different than
traditionally it’s known.

But, away from the natural options, it
is also innovative from the industry and
prefabricated place: ceramic cladding
appeared (the Valencia’s proposal), cluster
or even new construction concepts such as
the closing-furniture (patent from Seville’s
team: solar Kit). Similarly, there are multiple
uses of phase change materials (PCM) in
enclosures, floors and other areas of the
house, which help us to improve indoor
climatic conditions up to a difference of 5 °.
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These new proposals, both in materials and systems, require a comprehensive
time of assembly and transport control. This is one of the main and critical points, not
only for competition: since the management of the design process should include
proper planning an assembly of all the pieces of the puzzle. And in all of this, the user
appears as the main idea; thus our objective is to design a place adjustable and
flexible, according to his needs and at the same time with the environment.

e——

Seville University Team, Solarkit, understood this competition like an opportunity
to take part in the international architectural scene. A great effort from the students
and a high involvement from the teachers pused the Solarkit prototype into the first
SD Europe Competition. On one hand it was very hard to achieve sponsors and
economic help. It was necessary awareness public and private investors about how
important was a new investigation and innovation change; on other hand, to design
and build the prototype before competition require months and months of continuous
trial and error works.

The housing construction process is variable, despite of having the same time for
assembly and a certain number of trucks for transportation. Thus, prototypes like
EQUIA (from Berlin) propose a panel system from the structure to the openings,
saving some transportable prefabricated modules. SolarKit (from Seville) or Florida’s
design, have a system built on site from the foundation to the roof, with perfectly fitted
prefabricated modules that allow multiple permutations within the same design
philosophy; that offers a true catalog of possibilities from flooring to furniture ,
through windows and doors. On the other hand, the winner team Virginia, erected a
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prototype fully made almost in a factory: it consist of little modules that literally works
as plug & play system, and requires less assembly time, since it is limited to a quick
and easy assembly process.

Different construction models A%ﬁ%%

allow to innovate in different
elements. About the roof, there is
much similarities between all the
prototypes except from specific
solutions such us the IAAC one:
FabLab. They presented a
completely curve roof covered with
solar panels.

According to the interior houses fittings, all prototypes are looking for a
continuous connection with the outside place, having the user in its mind; without
forgetting how to kept the best comfort conditions at any time.

Thus, there will be prototypes as - - - e

Wouppertal, Stuttgart or Seville, that p SN T Y ¢
introduce "patios" in the interior of the i
building, to provide more light and a

better heat exchange with the outside.

Others, like Finland or Nottingham
choose to give a huge terrace simply,
either front or rear, which connects with
the home thanks to multiple windows of
different sizes. But at all times, the need e
to be in constant contact with the outside 4{ :
is keeping in mind.

And finally, one of the great questions from the material and human point of view
is the whereabouts of these prototypes. It is known that none of the 120 prototypes
has ever been reused as is set out in its competition; however, they have served as
field test for many innovations and researches; as well as the emergence of patents
and new construction methods.

Today, it is not intended to build developments completely or get clusters with
any of them, not even intend to market these homes. The true aim of all of this is to
pull the awareness of the people and of hundreds of technicians and specialists;
awareness about the importance of a change, a breakthrough, an interplay of
knowledge, without using people as conformist and mass consumers.





