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Background

Elma Durmisevic

Emerging whole Life Cycle Design requirements imposed on
building design and engineering will require fundamental different
way of design and construction in the future.

Buildings in the 21st century need to be more proactive in ferms
of energy production, water reuse, adaptations to the necessary
comfort level, individual user demands and material reuse.
Building sfructures will need to be put together in an infelligent
way so that different climate, energy, aesthetic, spatial and
material concepts can be integrated into the building structure
in the course of time. Buildings in the future will become open
platforms, where new technologies and requirements can easily
be integrated and adopted. Instead of demolishing parts of
the building or whole buildings and systems in order to upgrade
them and increase their performance it should be possible fo
reconfigure them without demolition and material/energy waste.
Their systems need to be replacable and reconfigurable and a
materials up-cycling.

Basically buildings in the future will need to posses embodied
fransformation capacity on three levels: spatial, structural and
material.

Design methodology need to adopt the Design for Disassembly
approach in order to provide such high transformation capacity
of buildings. In other words, new alternative building methods
are required that will provide a precondition for such dynamic
and adaptable structures. This year's international design and
constfruction studio is part of a wide platform for collaboration
between educational institutions, construction industry and
government which has been initiated at the University of Twente
within a center for Green Transformable Building.

The aim of the initiative is to set up a trend for building construction
in the 21st century together with the consfruction industry by
developing new building methods and systems and implementing
them in an experimental Green Building Lab project at the
campus of the University Twente.

Introduction to the Design Framework, Project
Objectives and Requirements

The project focuses on the design and construction of a flexible
building which can be transformed for different purposes and
whose systems and components can be reconfigured and
reused again for different functions. The building’s structure will be
fransformed every year for the coming 5 years. During a year of
monitoring of realized concepts an upgrading of concepts and
solutions will take place followed up with implementation of new
functions. In such a way a real-time learning environment has
been created for all parties involved. This means that a flexible
and dynamic sfructure needs to be put in place that will make
different additions, replacements and upgrade of use, energy
and climate concepts possible. It also means that every year a
new unit can be added to the existing structure and that parts of
the existing building can be reconfigured or replaced.

The theme of the International Design Studio(IDS) is the
development of green transformable building. The task of
the IDS is to develop an infegrated design concept for a living
multipurpose building of maximum 150m2 that will actively
inferact with new climate, energy/water and material recycle
concepts and be a showcase for green transformable structures.
The concept of green transformable buildings address issues such
as flexibility, design for disassembly, energy production, closed
material/water cycles in consfruction and use of ICT in design and
construction. A total of 20 students from three universities (Twente,
Istanbul and Sarajevo) will work in mixed teams. The collaboration
will be structured around the workshops in Istanbul, Sarajevo and
Enschede. During the last workshop in Enschede students will
work together with the construction industry on finalisation of their
own design. The building will be assembled on the campus of the
University of Twente as part of a centre for green transformable
building. Once assembled on the site, the building will be
upgraded and fransformed every year. That means that parts of
the building will be disassembled, reconfigured or new parts/units
will be added to the existing structure.

The main feature of the building must be that the structure
provides enough transformation capacity for new additions and
fransformations.



Development/Design Requirements

Phase 1 — Design of overall building with integrated green and
fransformable functionalities

Working-space
= Offices
= computer
» Canteen
= coffeemachines
= kitchen
+ meetingroom({10-15 pessans)
» toilots
» reception
= storage

+ pouple: 10 - 30
« OH% - 18k

Design a pavilion that has the capacity to be fransformed from
one use scenario to another on a weekly basis without demolition
and additional material use. Both multi-functionality of space and
components should be taken into account. The pavilion should
accommodate different functions and its components should be
removable and reusable in different situations or configurations.
The base of the structure should provide enough capacity so
that parts and units can be added attached or removed and
reconfigured for other applications. The required use scenarios
that need to be incorporated into design are:

Scenario one: use pavilion as exhibition space with necessary
service spaces such as toilets, small coffee corner with possible
summer extensions, wardrobe and storage space and internet
corner.

Scenario two: use building as auditorium for lectures (capacity
50 visitors), audio video performances, studio space, workshops,
summer courses, debates and similar performance events with
necessary service spaces such as toilets small coffee corner,
wardrobe and storage space.

Scenario three: use building as office space and meeting rooms
for 10-15 users.

Scenario four: use part or whole building as apartments

Phase 2 - Design of individual systems

Design individual subsystems taking into account aspects of multi-
functionality and transformation of the system and its components
so that they can be used for different purposes or they can be
fransformed in order to be used for different purposes. Consider
aspects of Design for disassembly and accordingly reuse and
reconfiguration when working closely with construction industry
on design and finalisation of subsystems and their connections.

CHAPTER 0 INTRODLICTION

IDS 201
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Design Criteria Matrix

Elma Durmisevic

Multi Criteria Design Matrix

Project: Green Transformable Building (Master course 2010)
By: Elma Durmisevic¢ June 2010
Design aspects Weight |[Criteria Weight
10 identity 10
scale & proportions 9
integrity & coherence 9
inviting building 8
expression of transformability 9
Architectural quality appearance of spatial adaptation 7
9 spatial capacity (adoptability to different functions) 10
installation capacity 10
structural capacity 10
possibility to install equipment 9
suitability for internal flexibility 8
Multi-functionality safety 9
10 easy transformation from one use concept to another 10
possibility to combine or separate multiple functions 9
extending/shrinking of space 10
transformation of open area into closed area and opposite 8
adaptability to the weather & day/night configuration 9
reliability of the integration of and connection between components 9
adaptability to different inner climate concepts 9
decoupling and reassembly of parts/units of the building with different functions 10
flexible infegration of systems (building HVAC) 10
Transformability reconfigurable building systems 9
9 energy performance of the building (energy neutral) 10
renewable energy 9
stimulus for low energy user behavior 8
low environmental impact of used materials 10
cradle to cradle 8
reusability of disassembled components 10
Energy, water & materials reuse of different water streams 9
8 thermal comfort (winter) 10
thermal comfort (summer) 10
indoor air quality 10
easy of usability of the structure and spaces 8
Comfort & health visual comfort 9
9 high level of industrialization and prefabrication for fast assembly/disassembly 10
easy to assemble, disassemble and reassemble 10
fransportability of the components/systems 9
Constructability and handling easy to store 8
of components easy reconfiguration of the prefabricated components for reuse 9
8 integration of cultural behavioral aspects to the design 8
integration of cultural aesthetic qualities 8
Cultural and local site context local climate concepts 10
7 investment costs 8
annual exploitation costs 10
Costs life cycle costs 10




Main Design Objectives

- Adaptability to three use functions ( office, apartment,

exhibition/auditorium)

- Flexibility within each function

- Transformation without waste of space, material or
energy

- High comfort and health level

- Energy positive structure

- Cradle fo Cradle

- Exchangeability and reconfiguration of systems and
components

- Reuse of systems, components and materials

- Up cycling of materials

- Separation and reuse of water streams on the building
level

- Fast assembly and disassmebly

- Multi-functionality and Reconfiguration

Serie 2|
AUDITORIUN.

OFFILES o

APPARTHENTS

AUDITORIUMS

APPARTHENTS

AUDITORIUMS

DFFICES

OFFITES

APPARTHENTS

WORKEHOR 4

APPARTMENTS
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Collaborating Companies

Van Dijk Bouw is a construction company. At the moment
they are developing the concept '‘Passend wonen’, a sustain-
able building concept that is cradle-to-cradle inspired.

De Groot Vroomshoop is a construction company which pro-
duces load bearing structures and facade elements with
laminated wood.

Hodes is a contractor and specialized in realizing flexible
houses. They developed a flexible living concept, named
Qbiz, that is based on concrete prefab elements with steel
connection for high accuracy.

Bluedec is a producer of insulation material that is based on
aerogel. Bluedec works 2 to 8 times better than conventional
insulation.

Plegt-Vos is a construction company. They are one of the ini-
fiators of the Mind Building System, a system integrated con-
cept.

Winkels Techniek is a supplier of a wide range of plug-and-
play-components for installations.

VAN DIJK GROEP

4 " DeGroot
A

® ), Vroomshoop
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Kersten Retail develops and realizes technical installations and
intelligent facilities for the retail-environment.

Climalevel offers a low temperature heating floor system that
integrates installations such as electricity and ventilation.

Vision 4 Energy produces fine wire heat exchangers. They de-
veloped the breathing window (air-to-air system) and radia-
tors working with low temperatures (water-to-air system).

Kingspan is worldwide leader in the production of sustainable
building materials and services.

TKH Group is specialised in the development of data networks,
elektronics and industrial production.

E—

KERSTENRETAIL

|

.. CllmaLeveI

@Vision4energy

solutions in saving energy and co?

s
e e
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Kingspan.
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Collaborating Partners

MIRA is the institute for biomedical technology and technical
medicine on the University of Twente.

Working Village is a workplace solution which will be intergrated
in the Building Lab.
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Green Transformable Building Center

Emina Camdzié

The workshop IDS 2011 is a cooperation between Twente University
in Enschede, the Yildiz Technical University in Istanbul and the
University of Sarajevo. It will be the first bigger passive/sustainable
building project made by students from three different countries
from Europe.

The design that the students have been working on is the
continuing of the project that started last year and the theme is
“Development of a Green Sustainable Building”. The concept of
the building is the application of the emerging life cycle design
approach info building design, which requires new ways of design
and construction. It also requires multi-criteria design solutfions. The
building is flexible and can be fransformed for different purposes
and functions during the different seasons. Variations for the use
of space include an apartment space, a working village, an
exhibition area, among others.

During the first workshop in Sarajevo, we have made an analytic

methodology approach that can successfully integrate all life
cycle criteria during the design process.

Site Overview

I Building spa
I Logistic space
Storage space
& I Open space
= [ Mead

The Green Building lab will be situated on the campus of the
University of Twente. The landscape at the location in the campus
is used to incorporate the building into the environment. The
campus is an area bordering the forest. It features ponds and
bicycle and pedestrian roads. This makes the building more
comfortable for living.

The front of the building is directed at the main road. From there,
clearly visible is the working village area on the north. The whole
building is on a platform, which can be reached by a large
glamorous stairs that remind us of the Ancient times. There is also
a ramp slope for disabled people. The entrance in the building
is emphasized by a glass “street” that divides the building in two
parts (somewhere in the middle of the building) and it gives the
building a very substantial look.

The orientation of the building can easily improve use of solar
energy for heating in the winter and natural shading for reduced
cooling in the summer, while also natural lighting to reduce
ilumination energy.



Initial Program of Demands

Animportant value of the basic concept is the multi-criteria design
maitrix, which basically consists of the main design criteria and sub-
criteria on the other side. Those are a result of previous program
analysis. The three most important criteria’s are the architectural
quality, multi functionality and transformability, infroduced to the
sustainable environment and building design.

The students should use different analytic analysis, diagrams and
sketches to explain the program demands. There should be a
connection of different use of spaces, while also students need
to make new evaluated designs of various products that will be
made by companies, which are going fo make the building. The
next workshop demands are to evaluate the design, see what
they should keep and what should be changed.

Main Functions and Divisions

The whole building has different functions in different periods of
fime, but they are divided by volumes and floors. On the ground
floor we have an auditorium, exhibition areas or a working village
on the north side. On the south side, there are additional spaces,
like a café and a technical room.

At building completion the first floor will have apartments that are
suited for disabled people. The second floor has apartments.

CHAPTER 1 INITIAL DESIGN

IDS 201
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Construction and Volumes

The load bearing structure consists of a set of wooden columns to
bearthe verticalloads and four stability walls for the horizontalload.
The construction is based on modules from the ground panels.
The grid sizes 5.40m x 5.40m and 5.40m x 2.70m. The horizontal
construction is based on mixture of wooden construction on roof
of the working village and columns in the construction of the solar
roof. The foundation is based on the same vertical grid module,
so each column is supported by the foundation elements that
are made of a horizontal and vertical part. Those are planned fo
have a vertical and a horizontal alignment, when the underlying
ground is not completely in the same level.


































































































































































