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About the Process

Ao,

Our thesis team consists of the architecture master students from ITU Architecture Non-Thesis
Master's Program of 2020-2021 academic year.

Within the context of Architectural Design Online Studio | and Architectural Design Online Studio I, we
researched about the East Marmara Region that particularly focuses on Gebze in Kocaeli.

In parallel with the research process, with the advisor of Prof.Dr.Birgiil Colakoglu and Research
Assistant Ugur Sarigen, we developed macro scale scenarios for the 21st learning spaces combined
withtheinnovation campus of Gebze Technical University. Besides macro-scale scenarios, we designed
an innovative campus that is based on bio-based agriculture as a subject, directly related to Gebze
Technical University.

Ourvisionistogainagriculturalinnovations'anditslearningspaces’economic,social, andenvironmental
prosperity for the future of Gebze Technical University and indirectly Gebze with sustainable impact on
the environment.

Our mission is to strengthen agricultural production and agricultural innovation from younger to older
people to work in Gebze and attract a global-regional-local community in business and enterprises
about agricultural to create positive conditions for the future of Gebze Technical University; in addition,
to r?jise awareness abouttheproduction,researchanddevelopmentofbio-based agriculturalinnovation
products.

Our Work...
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Introduction

Marmara region which is situated in the
northwest part of Turkey with the highest
population is the smallest region between seven
geographical regions of turkey. Region consists
of Istanbul, Tekirdag, Edirne, Kirklareli, Balikesir,
Canakkale, Bursa, Bilecik, Sakarya, Kocaeli and
Yalova provinces.

Strategic location of the region between Asian
and European continents is important. Region
has coasts along the seas of Marmara, Aegean
and the Black Sea. It borders Bulgaria to the
northwest, Greece to the west, and other regions
of Turkey to the east and west. A sea called the
Sea of Marmara is located in the center of the
region. Since different seas encircle the Marmara
region, it has a combination of climates such as
Mediterranean climate on the southern part of
the region, an oceanic climate on the Black Sea
coast, and a humid continental climate in the
interior.

As the land is suitable and transportation of
materials required for many sectors is easy,
Marmara Region shines with its industry. The
primary industries in this region are textile,
automotive products, steel production, ceramics,
processed food, paper, and white goods.

The Marmara region has one of the most fertile
soils in Turkey. With its climate and rich soll,
agriculture in this region is one of Turkey's
most advanced. Usage of high-technologic
agricultural systems and support from the
Turkish government led to developments in
farming. 30% of the Marmara region is used for
agriculture such as wheat, corn, sugar beet, and
sunflo)wer (Marmara Municipalities Union, 2019,
10-11).

Maps of Marmara Regions Provinces and Development Zones (Marmara Municipalities Union, 2019, 10)
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Population and Migration

69% of the population of 3.39 million in the region is at employment age and this indicator is higher than
the national average by 2% (See Figure 2). During the period from 2011-2012, the number of internal
migrants was 2.317.814. In this period, 126.344 people migrated to the region and 104.803 people
migrated from the region. It has a net migration rate of 6.4% between 2011 and 2012. When
the migration statistics of the Eastern Marmara provinces for the years 2007-2012 are examined, 5.4%
of the internal migration in the period of 2011-2012 came to the Eastern Marmara.
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Population Distribution of Turkey and East Marmara by Age Group-Gender
(The East Marmara Development Agency, 2015, 46)
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Region's Contribution to Economy

Services, industry and agricultural sectors accounted for 57.1%, 36.1% and 6.9% of the Gross Value
Added (GVA) produced in the region in 2011, respectively. In 2001, the share of region in total national
GVA and its position among the NUT-2 (Nomenclature D'unités Territoriales Statistiques-Istatistiki
Bolge Birimleri Siniflandirmasi/Diizey 2) regions are as follows: 4th place in service sector with a rate
of 5.65%, 3rd place in industry with a rate of 8.24%, and 9th place in agriculture with a rate of 4,79%. In
the light of this data, the region has a great contribution to the Turkish industry and its contribution in
service and agricultural sectors are well above the national averages (See Figure 4).
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Contribution rate of the region to the economy based on sectors (The East Marmara Development Agency, 2015, 51)
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The East

Marmara
Region

The vision of the Eastern Marmara Region
is defined as follows (The East Marmara
Development Agency, 2014, 1; The East
Marmara Development Agency, 2015, 16);

"To be a MARKA-BRAND region In global
competition and sustainable development,
powered by Its strategic position and
cooperation networks, producing value
with its multifaceted economic structure,
shaping the future with its rich human
potential, making a difference with its
quality of life, focusing on people and
knowledge, open to innovations.”




Global actors such as Europe, America, China,
and India have pioneer positions in shaping the
world economy. Competitive strategy of China
and India basing on low-cost labor and view of
America and Europe the strategies focusing on
informatics, energy efficiency and bio-
and nano-technology as the primary areas
directly affect production strategies of developing
countries.

Innovation is deemed as the key factor
of economic_and social development b
the international platform, particularly
the United Nations, World Bank and
European Union. In line with all these inputs,
providing smart specialization and development
of pioneer sectors within a sustainable innovation
system in the East Marmara Region appears
to be a requirement. For this reason, the East
Marmara Region Innovation Strategy
has been prepared (The East Marmara
Development Agency, 20144, 6).
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The Oslo Manual, published by OECD and
EUROstat, aims to support evidence-based
policy making needs through technical guidance.

According to Oslo Manual in 2005 (OECD, 2005);

Innovation in TR42

Gebze Organized Industrial Zone which
is the first Technology Development OIZ
of Turkey operates in the region. 6 of 34
technoparks that are operational around
Turkey and 2 of 20 technology centers
are located in the region. 3 technoparks
— TUBITAK Marmara Technopark, Gebze
OlZ Technopark and Kocaeli University
Technopark — among the technoparks that
are located in the region are in Kocaeli; and
Sakarya University Technoparkislocatedin
Sakarya and Bolu University Technopark is
located in Bolu. Moreover, two technology
centers - Gebze Institute of Technology and
KOSGEB Sakarya University Technology
Center — are located in the region (See
Figure 5) (The East Marmara Development
Agency, 2014b, 81).

Innovation centers in the region (The East Marmara Development
Agency, 2015, 232)

Uate o

Innovation centers in the region and their years of establishment (The East Marmara Development Agency, 2015, 232)
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1-Global Sub-Regions Development
Scenario:

According to this scenario, the main problem for
Gebze, Izmitand Adapazari; quality of lifelagging
behind compared to the level of economic
development. By increasing the quality of life, it
is aimed to ensure high value-added innovative
production together with the qualified population
and workforce, and the workforce with increasing
quality.

2-Dynamic Sub-Regions Development
Scenario:

The main problem for Diizca, Bolu and Yalova,
which is targeted according to this scenario, is
to move the existing economic activities to a
more competitive environment.

3-Environmental Sub-Regions
Development Scenario:

According to this scenario, the target is to
increase the existing economic and social
activities in a sustainable way in terms of quality
and quantity.

. Glebally Accepted
Figure 7. Prominent features of the East Marmara Regional Plan for 2014-2023
(The East Marmara Development Agency, 2015, 26)

The East Marmara
Region Environmental
Datas

Seismicity

Duetothe 1999 earthquake, the ground condition
should be well studied in the development of
the region. Thus, the need to be prepared for an
e?rthquake at any moment arises (See Figure
8).

Climate-Wind Potential

Foran economical wind energy plantinvestment,
wind speed should be at least 7 m/s and higher
and capacity factor should be at 30% and higher.
The administration identified a potential of 727
MW and the Yalova province stands out with a
potential of 533 MW (See Figure 9).

Climate-Solar Potential

Average solar energy of Turkey, 1.311 KWh/
m2 per year, is a very important potential.
Accordingly, average solar energy of East
Marmara Region, 1.168 KWh/m2 per year, is
below the national average but is a very high
rate compared with Europe. In order to make
investments in this field, the region needs
to be promoted and a favorable investment
environment should be available.

Figure 8. Regional Farthquake Map (Republic of Turkey, Prime Ministry
Disaster & Emergency Management Authority, 2010)

Figure 9. Regional Earthquake Map (Republic of Turkey, Prime Ministry
Disaster & Emergency Management Authority, 2010)

Figure 10. Regional Solar Energy Map (General Directorate of Energy Affairs,
2021b)
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Tourism

Kocaeli province hosts mainly the European tourists
and majority of them are for business visits (The East
Marmara Development Agency, 2015, 208). Tourismiis
seen as a sector open to development for the eastern
Marmara region. However, in the current situation, it
can be foreseen that congress and meeting tourism
infrastructure can be established as well as potentials
such as nature, thermal and agricultural tourism.

Kocaeli Province

Kocaeli is bounded to the west by the Sea of Marmara
and to the north by the Black Sea. The province is
drained by the lower course of the Sakarya River.
Izmit, lying on the Gulf of Izmit, is the capital city.
Izmit serves as the main source of the agricultural
(including sugar beets and tobacco), forest, and
industrial (primarily cement, paper products, textiles,
and p;etroleum) products of the province (Britannica,
2019).

Kocaeli's Hierarchical Status in Reference
Works

In order to turn the demographic opportunity into an
advantage in the Eastern Marmara Region, to make
the region a center of attraction for the population
with a low level of education, and to overcome the risk
of decreasing the population with higher education,
the learning region model has been adopted, taking
into account the innovative and competitive vision of
the region. It is aimed to increase the quality of the
labor force as well as employment with the increase
of knowledge level in the region. In the learning region
axis, three main tools are structured; development
of abilities, increasing the contribution of abilities
to employment and adoption of social development
(The East Marmara Development Agency, 2014, 19).
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Gebze district, Gebze Technical University and
its surroundings show that it has a potential to
provide social integration with the transportation
and proximity relationship established with the
coast and the city. In addition, it is seen that the
use of open space and green space of the area
also contributes to environmental sustainability
and supports the conceptual basis of the design
project.

In this process, which started with the idea of
designing an agricultural innovation institute,
the concept of innovation is effective in shaping
the design space organization. It is stated in the
development plan thatinnovation also increases
competitiveness.

Demographics analysis
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In addition, when an institute design was
requested on land located in Gebze Technical
University, it was seen that there was a basis for
recommending 21st century learning spaces
that try to improve themselves in a learning
reigion within the framework of the development
plan.

The residential areas within the borders of
Kocaeli and Gebze are defined as the global sub-
region. The main problem in this region is the
lagging behind in the quality of life compared to
the level of economic development. The main
goal is to identify the factors that increase the
quality of life in this region. Thus, a qualified
population, increase in workforce, awareness
towards innovative production can be realized.

G
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History

Gebze dates back to the Xl century. There are
traces of Greek origin Phrygians and Roman
civilizations. Due to the location of the Kocaeli
Peninsula, it has been home to many nations in
most of history.

BC in Gebze After 281, famous kingdoms
such as King Nicomede | and Carthaginian
commander Hannibal settled here. As we
approach today, after the war between the
Ottomans and Byzantium in 1330, Gebze and
its surroundings were included in the Ottoman
administration. Orhan Gazi is the founder of
today's Gebze. Orhan Gazi made great efforts
for the development and survival of the region.
During the Ottomans' efforts to become a state,
Gebze was used as an army settlement. Gebze
is a campus in the Ottoman Empire, sometimes
included in Istanbul, sometimes in Kocaeli.

After the defeat of the Ottoman Empire in the
First World War, Gbeze district was occupied
by the British in 1920. On October 12, 1922,
Gebze was liberated from enemy occupation.
After the proclamation of the Republic, Gebze
was connected to lzmit according to the new
provi?cial law (Gebze District Governorship,
2019

Location

Gebze is the second largest district of Marmara
Region and contains 15% of Turkish industry.
As a result of its location on the important
access roads, Gebze became the first stop
of the migration through Anatolia to Istanbul
for many years. As a result of searching for
new settlements, most of the industrial sites
localized on Gebze which is the closest one to
Istanbul. Due to the land's low cost and easy to
come by make Gebze a center of interest. Gebze
Chamber of Commerce, 2021). In the Gebze
district cluster (Gebze, Cayirova, Darica, Dilovasi
and Korfez districts), the target for 2023 is to
make sure that innovative industry continues
its development in an environment friendly
manner and the logistics industry is developed
accordingly.




1.3.1 History of Gebze
Technical University

. Gebze
Technical University (GTU) was established
with the decree of the Grand National Assembly
of Turkey on November 4, 2014, based on the
foundations and experience of Gebze Institute
of Technology (GIT), which was founded in
1992, inheriting and embracing GIT's 22-year
heritage. As the institution’s name was changed
into "Gebze Technical University” in 2014,
seven new institutes were established, and
of them, the Institute of Nanotechnology and
the Institute of Biotechnology started offering
graduate education.

Gebze Technical University has gained a
new status being designated as one of the
10 research universities of Turkey, with the
announcement made by Dear Mr. President at
the opening ceremony for 2017-2018 Academic
Year (Gebze Technical University, 2016).Gebze
has nine institutes working on Science and
Social Sciences, Earth and Marine Sciences,
Nanotechnology, Informatics Technologies,
Energy Technologies, Transportation
Technologies, Defense Technologies and Bio-
technologies.

The Agricultural Innovation Institute building
and campus that we have built, has the potential
to be associated with common working areas
and common issues with GTU's Biotechnology,
Energy Technology, Nanotechnology and
Information Technology Institutes.
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1.3.2 Brief History of
Agriculture and GTU

Agriculture is defined as the activities of
obtaining plants, animals and animal products
through sowing, planting, care and cultivation in
the field or their processing and evaluation by
their producers (BTK, 2008, 5)The Agricultural
Innovation Institute building and campus that
we have built, has the potential to be associated
with common working areas and common
issues with GTU's Biotechnology, Energy
Technology, Nanotechnology and Information
Technology Institutes.

The main contributions of agriculture to the
economy are (BTK, 2008, 6):

Providing workforce to industry and service
sector,

In the food supply,
Providing input to the industry sector,
Earning foreign currency by exporting,

Preventing imports and thus foreign
dependency and

Contributing to real growth.

Collaboration between
Ministry of Agriculture
and Forestry and Gebze
Technical University

The has been determined as the

The developments in information and
communication technologies, the increase in
the use of artificial intelligence in agriculture,
the integration of the internet of things, GPS,
image processing technologies into agriculture,
and the developments in smart agriculture
applications that have entered our lives with
industry 4.0 push countries to develop policies
and take action in these areas. As a country with
the largest agricultural production in Europe
and the seventh largest in the world, Turkey has
entered the process of forming a policy in this
area, based on the requirements of the age.

In this context, the cooperation protocol
prepared with Gebze Technical University for the
Development of Smart Agriculture Applications
was signed on October 5, 2020 It is aimed that
this campus will be a center that both practices
and provides training by using smart farming
techniques. (BTK, 2008).
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History of Agriculture in GTU

Cayirova Technical Gardening School (Gayirova Teknik Bahgivanlik Okulu)-Agricultural
Vocational High School (Ziraat Meslek Lisesi)

Cayirova Technical Gardening School, within the body of the Ministry of Agriculture, Forestry and
Rural Affairs, was established on July 24, 1943 with the Law on Technical Agriculture and Technical
Gardening Schools. After 1968, it was converted into an Agricultural Vocational High School. The
school provided education until 1985. The school trained technical gardeners and started the tradition
of celebrating Earth (toprak) Day. The school was built on 4027 acres of land located between Tuzla
and Gebze, and the practice agricultural areas were separated.(See Figure 14).
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Figure 14, Timeline Photographies-Gayirova Teknik Bahgivanlik Okulu first and last cadastral site plans (Stkir, 2020) from past to present Meslek Lisesi
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Existing Campus Plan and Maps.

‘Campus Master Plan' has designed in 2015, considering the importance of the quality of campus life Table 2. Existing Master plan of GTU (Salihoglu, T. et al, 2021)
as a part of academic success. According to Salihoglu, while considering the future of the campus,
economic conditions and investment opportunities, it is important that the system to be created during
the design process creates a «Living Environment».

According to Salihoglu (2021), the campus was designed according to the following design principles;

- Pedestrian and bicycle priority access/convenience for circulation

- Having a holistic spatial system that includes the entire campus

- Planning a dynamic living space where the campus identity is highlighted

- Implementation of the ‘sustainable campus’ model, in which ecological values are transferred to
campus life.

Bicycles Lines Decisions Bus Stops Decisions
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.

Key decisions that guide campus design

Key decisions in South Campus of GTU

Priority project areas decisions
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Innovation
Campuses
and

Smart
Agriculture

In 2015 With the United Nations
Sustainable Development
Goals, it aims to find solutions
to the problems faced by
people by 2030 by planning. In
this context, targets have been
determined under 17 headings.
The following topics are
iIncluded in the organization of
campus built environments and
the handling of higher education

education models (See Table
4). The spatial organization
of Innovation campuses, new
education and training models,
and sustainable life proposals
are created within the scope of
sustainable development goals.




QUALITY
EDUCATION

Target 2.4. By 2030, ensure sustainable food production systems and imple-
ment resilient agricultural practices

Target 4.3. By 2030, ensure equal access for women and men to university
education

Target 9.5. By 2030, enhance scientific research, upgrade the technological
capabilities of industrial sectors, encourage innovation

Target 11.a. Support positive economic, social and environmental links be-
tween urban, per-urban and rural areas

Target 11.c Support least developed countries in building sustainable and
resilient buildings utilizing local materials

For the design of the agricultural innovation campus and institute building, the design was developed
within the framework of the sub-objectives in the sustainable development goals. In our design
decisions, the ideas of using agricultural lands for production, using products in research and
development, contributing to the circular economy of product waste, and using innovative agricultural
technologies are in accordance with SDP 2 and SDP 9

Atthe sametime, the design of educational spaces with the aim of teaching by experiencing agricultural
production supports the purpose of SDP4.

Within the scope of SDP 11, building materials in the design of the institute building are planned
to be recycled materials and materials suitable for recycling later. Supply from building material
production facilities located in the immediate vicinity has been considered. Our priority is to support
local production and use local building materials.

Chapter 2 3 9



2.1 Definition of Innovation Campus

In the 21st century, innovation campuses are
expected to have flexible spaces, technological
opportunities, sustainable living spaces,
sustainable environmental planning, and
creative learning environments.Residential
campuses promote strong social bonds,
increase opportunities for peer-to-peer learning,
and create a 24/7 campus experience.

Flexible Campus is based on the understanding
and integration of environmental systems such
as hydrology, habitat and topography, which
interconnect the academic, residential, research,
education, training function clusters with open,
semi-open spaces.

Flexibility can enable different programming
needs on a day-to-day basis (reorganization of
classroom furniture and technology to support
class activity), for special events during the
semester (demonstrations, crits, and exams),
or as part of campus-wide activities (student
life forums, student organizations meetings)
(Sheth, 2019).

4 0 Chapter 2.

Holistic and Sustainable Campus is inherently
better connected to its environment, efficient in
the use and replenishment of natural resources,
comfortable to its occupants, and easy to
maintain.

Buildings designed for change and adaptation
enable refits instead of demolish-and-rebuilds.
Over time, this approach significantly reduces
costs, waste, and carbon footprint. Sustainable
and flexible building design, combined with the
thorough integration of optimized infrastructure
systems and resilient landscape design, will
help achieve greater levels of environmental
stewardship, and are the keys to creating a
zero ?et energy/carbon neutral campus (Sheth,
2019).

Technological Campus is benefitting from
digital 5G-6Ginfrastructuresystem,cloud-based
platforms, data visualization, of augmented and
virtual reality (AR / VR) and wearables to create a
virtual platform for teaching, learning, knowledge
dissemination, operations, maintenance, and
resource management.

“Learning by creating” is a revolutionary
movement that creates great opportunities for
universities to rethink models, new forms of
multidisciplinary working.




2.2 From Agriculture 4.0 to Agriculture

5.0 and Smart Agriculture

AGRICULTURE 1.0-transition to machinery in production

Early 20th Century...

productivity
Human resources

Low energy intensity and low

Physical work and force

What we produce?

Irlrlal and error method

Person-lndiwdual

J

AGRICULTURE 2.0-increased policy-green revolution

Afer 2nd Warld War..,

The use of fossil energy

Fertilizers
Agrochemicals
Machinery

Increasing productivity

Basic infarmation

Government |

Finding balance between high
productivity and better
environmental perfarmance

Regulated

Very expensive technically

How we produce?

Physical access to the resources

Use robotic one arm and one
computer

|"hjoncpo_l_ist_i'c inoﬁieﬁée |

Private
Companies

Agriculture innovations' bullet points from 1.0to 4.0 (Rapela, 2019, #)
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Intelligent agriculture {data

automation, data mining, fully
integrated production
processes, and intelligent digital
ecosystems)

Unregulated

Very easy technically

Access to information easy
Network between robotic arms

[Demacratization of knowledge]

whblie
niversities

In Industry 4.0, technologies implemented in the agricultural sector have been a real success, and this
novel idea has led to certain unimaginable improvements. Agriculture sustaining these changes and
adapting according to Industry 4.0 technologies has given rise to the concept of Agriculture 4.0. Work
was done in the context of designing, developing, and implementing technologies like artificial intel-
ligence (Al), the Internet of Things (loT), machine learning, deep learning, artificial neural networks,
blockchain, big data, drones, robotics, and solar energy was termed Agricultural 4.0.

1o - & 3

L fs
30% reductien -
in the vse of pesticides

AGRICULTURE 4.0--=--55.0

Objectives of passing agriculture from 4.0 to 5.0 (YouTube-Akill Tarnm Uygulamalari Ve Gebze Teknik Universitesi IBirligi Protokoltinii Gergeklestiriyoruz, 2020)
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Smart agriculture is defined as a set of
technologies that have helped agriculture into
the computerized information-based world and
is designed to help producers get controlling
over the management of agriculture operations
(Ahmad & Nabi, 2021, 3).

Smart Agriculture has three main components;

Information:Information is necessary for
parameters such as crop characteristics, soil
properties the incidence of pests weather/
climatic conditions, plant growth response,
harvest and postharvest handling, marketing
and market intelligence, and socioeconomic
conditions of farmers It can be used to create
information-rich maps of the farms/villages/
regions (Mahdi & Ahmad, 2019, 20).

Technology: Emerging technologies work
hand-in-hand with precision farming in order to
keep farmers updated and to provide them with
all of the associated benefits. The technologies
have proven to increase production, productivity,
and profitability to a compelling magnitude.
(Mahdi & Ahmad, 2019, 20-21).

Management: Management  combines
information obtained with available technology
into a comprehensive administration system.
The user must possess sufficient knowledge
to apply the aforementioned information and
technology to be able to procure maximum
benefits. The 5 R's are supported by precise and
competitive management.
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SmartAgricultureToolsand Technologies
-Global Positioning System (GPS)
-Geographic Information System (GIS)
-Wireless Sensor Networks
-Agricultural Drones

-Robotics

-Satellites

-Irrigation System

-Softwares

-Yield Monitoring

-Online Platforms

-Remote Sensing
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2.3 Bio-based Agriculture

Biotechnology offers technological solutions for
many of thehhealthandresource-based problems
facing the world. The application of biotechnol-
ogy to primary production, health and industry
could result in an emerging "bioeconomy” where
biotechnology contributes to a significant share
of economic output. The bioeconomy in 2030 is
likely toinvolve three elements: advanced knowl-
edge of genes and complex cell processes, re-
newablebiomass,andtheintegration of biotech-
nology applications across sectors (OECD, 2019,
19). Renewable biomass is related to bio-based
agriculture (See Figure 17)

Production of biomass

Food
(Fosd) @ feed)

Figure 17. Relationship between renewable biomass and
bioeconomy (OECD, 2019, 19)
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“Greater use of renew-
able resources is no
longer just an option, it
is a necessity. We must
drive the transition from
a fossil-based to a bio-
based society, with re-

search and innovation”

Definition Bio-Based Technology and Building Products

Bio-based economy uses renewable bio-resources, biological tools, eco-efficient processes that
contribute to GHG emission reductions while improving the quality of the environment and standard
of living (OECD-Organisation for Economic Co-operation and Development, 2001). The Triple Helix
model combines local, university, society with the idea of bio-based agriculture (See Figure 18).
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Figure 18. Concept of combining with Bio Based Technologies and Triple Helix Method
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The Biobased Industries will optimize land use
and food security through a sustainable, re-
source efficient and waste-free utilization of
Europe's renewable raw materials for industrial
processing into biobased products. Figure 19
shows bio-based industries and their relation-
ships with each other.

Integrated bio-based value chains cycle

4 8 Chapter 2

The nova-Institute's market report was
commissioned by BIC. The new data for 2018
demonstrates that the bio-based industries
made a contribution of 780 billion EUR, to the
European economy, a notable increase of 30
billion EUR (+ 4%) compared to 2017. This
represents a more than 20% increase compared
to 2008. Figure 20 for the bio-based chemical
industry (including plastics) alone reveal a
turnover of around 54 billion EUR with the bio-
based share relatively stable at around 15%, up
from 7.5% in 2008.
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European 2017’s Bioeconomy (Biobased
Industries Consortium, 2021, 5)

In Turkey Vision 2023 Strategy Paper; state-
ment, " Biotechnology identified as 21.century
technology, not only limited to improving the
quality of life of our people, but also gaining
economic and technological superiority *, is lo-
cated. According to a study including 48 coun-
tries by Scientific American; Turkey, in terms of
generation capacity in biotechnology innova-
tion, is 34th (first three rows are USA, Denmark
and Sweden).

Biotechnological methods can be counted as
planttissueculturetechniques, molecularbreed-
Ing methods and genetic transformation meth-
ods in Turkey. There is still not a widespread use
of agricultural biotechnology in Turkey. The first
plant tissue culture laboratory was established
In 1974 but has not been sufficient to meet de-
mand (DPT, 2004).

Bio-based building materials made with plant
aggregates have a lot of potential in the mar-
ket for construction materials worldwide. The
bio-based building materials that are made with
plant aggregate, are able to effectively insulate a
building. However, bio-based building materials
exhibit low mechanical strengths.

At Gebze technical university, 20 kinds of farm-
ers are working on ornamental and medicinal
aromatic plants such as basil (reyhan) varieties,
rosemary (biberiye), echinacea (ekinezya), En-
glish grass, arugula (roka), yellow rose (sari giil),
pepper and tomato (Gebze Technical Universi-
ty, 2021a). In addition, sunflowers were grown
and harvested with smart agricultural practices
(Gebze Technical University, 2021b).
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21st
Century
Learning
Environment

"Too much remote work creates
Its own set of problemsi such as
diminished knowledge transfer,
decreased engagement cultural
disconnect, and a slew of new
distractions” (Redman et al,
2014,1-17)




3.2 Generation's Educational Needs and
21. Century New Learning Spaces

In practice, 21st century learning spaces are often combined with other workplace concepts and de-
sign ideas. The most important ones are described below (Meel, 2019, 15-18).

Remote Working: Remote
working is about working from
places other than the office.
Concept builds upon the same
idea of giving people more
freedom to choose when and
where to work.

Collaborative Spaces: Offic-
es are designed as attractive
meeting spaces and located
circulation routes as open
spaces that increase people
crossing paths.

Co-working: Co-working is

a membership-based office
concept in which members—
typically freelancers and small
businesses—get access to
workspaces, office facilities
and services in return for a
monthly fee.

Smart innovative offices: To
an increasing extent, office
buildings are equippedith
various kinds of sensors that
measure how the building is
being used.

Healthy offices: The central
idea is that buildings should
be designed in such a way that
they have a positive impact on

*¥ people's mental and physical
8#F  well-being. Much of this relates

to indoor climate: acoustics,
daylight access, air quality and
thermal comfort.

Agile working: Flexibility of
work processes can be ex-
plained as a highly interactive
and iterative way of working,
in which teams work in small
‘sprints' with lots of feedback

~ loops.




A university and a company
are sharing a floor bat still
unable 1o collsborate given

physical barriars (the wall),

e/ The same university and

company can begin to
connect and collaborate
by meeting in joint public

Figure 22. Diagram of processing transformation to collaboration spaces on floor level as vertical (Wagner & Watch,
2017,30-31)

S
-------

The potentlal for
communication and
collaboration is now
maximized as thoy sit
together within the space
Thiey have addressed how
1o protest IP concerms and
are now focused on joint
work.,

Figure 24. Diagram of varying teaching equipments in
collaboration spaces (Wagner & Watch, 2017, 45)

Figure 23. Diagram of corridors in collaboration spaces on

Figure 21. Diagram of processing transformation to collaboration spaces on plan level as horizontal (Wagner & Watch,
g g P g : : (Wag floor level (Wagner & Watch, 2017, 33)

2017, 22)
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Activity Zones

It is also worth mentioning the concept of activity zones. Activity zoning is about the clustering
of activities with similar characteristics so as to avoid friction due to incompatible activities. It is
desirable that the innovation institute offices together with the 21st learning spaces are combined
with a single architectural program. However, these places should be separated according to
different features such as social, interactive and quiet.

SOCIAL ZONE

Mainstream office tasks
Routine tasks
Collaborative work
Phone calls
Video calls
Chatting
Impromptu meetings
Stand-ups

ACCESS

—_— 5

Activity level [/ noise level

Activity zones types ( (Meel, 2019, 60)
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Project

Site
Environment
Analysis

The current analysis of the
project campus area, borders,
transportation, city-university
distance, green space, flora and
fauna,thefunctionoftheexisting
campus structures have been
examined.

Accordingly, the borders of
Gebze Technical University
are very close to the organized
industrial zone, silicon valley,
district center and the coast.
In addition, the transportation
network i1s very dense both by
road and train. The maritime
transportation point Is close
to GTU, but at a developable
distance.



University Campus

Campus and City relationships

Equals Disjoints
City is the same as the campus. it City shares nothing with the campus. it
includes those areas that were newly includes those areas located outside
buill as towns or cities. They were buill the city limits but not distinguihed as
and planned from scrafch to independent cifies.
accammodate clusters of technology.

They are located only in Asia.

Kinps Solamen Ciy
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@)

City touches the campus. It includes
those areas bordering on the city. In
most cases they and the city are
tnagent. TOuches and the city are
usually tangent, but in some cases
they are separated by a river,
highway or same other feature.

Contains

®

City contains the campus. it includes

those areas that are inside the urban

fabric, but they are perceived of es

distinct campus with barders such as

roads, fences, water front or natural
features.

LI e S o e T
e

City and campuses have multiple
points in common, it includes those
areas integrated into the urban
fabric and \n many cases the
boundaries between the sites and
the rest of the city aren’t clearly
defined or perceived.
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University Campus

GTU and City's relation

The Campus is situated
outside the city center in the
greenfield, and it touches the

CAMPUS

CITY

Touches

W ISTANBLUL TECHMICAL UMINERSITY GRADUATE SCHOOL OF SCIEMCE, ENGINEERING AND TECHNOLOGY
U ARCHITEC TLEE NOIN- THESS MASTER'S PROGEAR |MTE) @ ARCHITECTURAL DESAGN | & MT2501E
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The Campus and the |
tangent, and also sef
by a highway.

City are
yarated

City

Greenfield, oulside the city
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GTU

Campus Plan

@ Fakiilteler

Kiiltiar ve Genglik M.

@ SosvalT.
Trafo

@ idari
Labaratuvar

@ Konaklama

® Hizmet
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GTU
Green texture

There is non-continuity in the green texture of the campus.
Most of the green areas are undefined and not easy
accessible, therefore they aren’t used in the most efficient
way.
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GTU

Flora and Fauna

2
!
-

Little crow

S

Ciconia ciconia

European Bee-eater o
Eurasian ja

Cupressus

|STANBUL TECHNICAL UMINERSITY GRADUATE SCHODL OF SCIENCE ENGINEERING SN0 TECHNOLOGY
ARCHITECTLIRE NOIN-THESIS MASTER'S PROCMARM (MTZ) o AHCHITECTUMAL DESGN | & MYZSO1E
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4.1 Drawing Campus Site Borders
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B | Y B , NORTH CAMPUS

as barrier area and safety problems

|

industriol zone
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Main Entrance
pedestrain and bicycle
‘crossing.

ST
nf!.‘
- 4

Third Entrance
Car access /people who come
from gebze and Istanbul city

Fifth Entrance
Qut of use

Second Entrance
(Access to both North and South
campus)
People who come with marmara
train can use this entrances.

Fourth Entrance
Qut of use




4.2 SWOT Analysis and Results

GTU
SWOT

-Able to cooperate (national and international)

with different institutions and organizations,

-Being close to research centers,

-Located in Turkey's most important industrial region,
-Having a campus in touch with nature,

-Continuing Education Center (CEC);{SEM),

-Being a technical university,

-Svitable for campus development

with additional construction

-Accessible campus project

e | ISTAMBUL TECHRICAL UNIVERSITY GRADUATE SCHOOL OF SCIENCE, ERGINEERING AND TECHNOLOGY

i
7 6 Chapter 4.

STRENGTHS

WEAKNESSES

"

OPPORTUNITIES

-Transportation preblem within fhe campus,
-Insufficient outdoor illumination,
-Lack of accommeodation facilitigs for students in campus,
-Insufficient quantity and quality of social facilities,

-Lack of social activity,
-Student clubs’ inadequate infrgstructure and passivity,
-Absence of technopark

THREATS

-Increa

-Being close to R&D centers such as

-Informatics Valley, TUSSIDE, TUBITAK MAM,
-Easy access to the campus,
-Increase in industrial organizatipns' need for
-Consultancy from universities,
-Having opportunities to coopergite with domestic
and foreign universities,
-High petential fo reach sponsorgs

-Inqdeluare social fabric perception of Gebze,
ing competition between university and industry
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Project 1

GTU is a pioneer in industry, economy
and agriculture. According to this the
campus development has axes opento
development in the north-south, east-
west directions.GTU's close access to
the shore is used for the development
of Agricultural Tourism. Proposed axis
benefit the revitalization of the south
campus.

The innovative institute building has
been developed within the framework
of communication, cooperation and
creativity in 21st century learning
spaces. Based on Agriculture 5.0 that
correspondstothetechnologicalperiod
of the industrial age different methods
such as vertical agriculture and bio-
based production are applied together
with smart agriculture applications.



5.1.1 General Approach to the Campus

T N Problem: Being closed to outside
rf ﬁ ..‘x
; g\ . Solution: Revealing the potentials of the university
& &/
TN Problem: Not being noticed due to being close to Istanbul

| Solution: Highlighting campuses agricultural memory and
"\ Q / making suggestions for innovative design based on the

The masterplan design revealed the short and
agricultural economy

long term potentials of the university. In the short
term, it is aimed to strengthen the connection of
the campus area with its historical past, while in
thelongterm,itis aimed torevive the agricultural
tourism of the campus, whichis abridge between
the coast and the city. In the environmental plan,
there are implementation decisions for the use
of the coastline for tourism in the long term.

, i K Problem: Not emphasizing the agricultural background

|
\ m a / Solution: To offer the use of historical buildings by refunctioning

The Marmaray line has been decided as the main
axis, which will strengthen the transportation
network foragriculturaltourism,andthe northern
protocol road line will strengthen the connection
between the city and the coast. Secondary axisis
one axis that will revitalize the innovation center
in the north and another axis that will enliven the
dormitories and student centers in the south.

8 0 Chapter 5.1 Chapter 5.1 8 1

Problem: Not emphasizing the agricultural background

|1 M Solution: To offer the use of historical buildings by refunctioning




Historical and cultural oriented approach;
Cayirova Horticultural School buildings and
the height relationship they establish with their
surroundings, and the similar design attitude
are aimed to be captured in the innovation
center and new buildings. A design was
made using local materials, lost in nature.

Economical oriented approach; It has been
proposed to contribute to food production in
the near region by increasing agricultural areas.
It is planned to transform the organic wastes
generated after the agricultural harvest into new
building materials in the a?ricultural innovation
center within the scope of bio-based research
topics. This contributes to the circular economy.

Business-oriented approach; The main axes
dividing the campus land in the middle were
not seen as a negative design data. On the
contrary, these main axes have been beneficial
in recommending transportation, food and
beverage, social life, accommodation and
academic units on and off campus. Secondary
axles, on the other hand, support the
operation program related to the main axles.

i Education

I Acdmanalroton

I Soed Duvel

Spaity & Culture

Campus Area

deamiirbee 12971, 1%

Caferesi 1551 7%

Health facility
Housing (development)’
- Green texture{agriculture & pine cluster & landscape)
Trade
Education
Recreation area (future)’
Tourism (future housing area)’
Housing

"1 According to 'Gebze Development Plan’

a3 e ——

The entrance to the north campus consists of
wooded and even forested areas at a height of
approximately 20 meters from the establishment
of Cayirova Horticultural School to the present
day in the northwest direction. For this reason,
the north campus has a greenerand more natural
environment than the south campus.

Trakning/Aste J208: 20
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Campus Master Plan

In order to establish open innovation, it is
necessary to have a campus architecture,
establish smart and healthy cities, and
establish regional innovation systems.
Gebze Technical University is an important
campus in terms of being close to the
informatics valley, signing an agreement
with the Ministry of Agriculture regarding
innovations in the field of agriculture, and
the campus being suitable for agricultural
production and research.

Considering the strengths of the campus,
it is a suitable area for the design of
the Agricultural Innovation Center that
the campus has an agricultural-based
history, strong vegetation, landscape,
sufficient wetland and streams. The
innovation priority subject to agriculture
has reached the level of 5.0 in the world.
Accordingly, the aim of Innovation 5.0 is
to create knowledge-based economies in
cooperationwiththepublicanduniversities
and to carry out sustainable production,
research and development studies.

The campus masterplan has been planned
inaway to contribute to GTU development.
In the coming vyears, the campus will
have a dynamic transition axis that is
worth seeing with the development of
coastal areas and port transportation in
agriculturaltourism alongwith agricultural
innovation. Accordingly, it is thought that
the development of agriculturalinnovation
will develop according to bio-based
products. The agricultural innovation
center was designed as a bio-based
product research center.

Functions and Zones

-Agritourism  Zone  (Experimentation/
demonstration farm)

-Future Agriculture Development Zone
-Energy Production Zone

-Waste Management Zone (5R-Refuse-
Reduce-Reuse-Repurpose-Recycle

-Housing Zone (Single, Couple, Rent room,
Free room, Academic lojman)

-Agri Park Zone

-Bio based industry Zone
-Technology Development Zone
-Sports Zone

-Academic Zone

-Forest Zone

-Community Gardening Zone

-Hobby Gardening
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Axes

As the campus highway, the main axis in
the north-south direction is the axis of the
campus that has been used since the historical
settlement decisions. The main axis in the east-
west direction is the main axis accepted because
the Marmaray line separates the campus.

Our suggestion is to identify secondary east-
west axes within the north campus and south
campus that will distribute the transportation
and function density from these main axes.

8 6 Chapter 5.1
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Entrances for Pedestrians

9 controlled entrances are recommended,;
existing protocol road+north axis entrance,
existing main gate and student entrance, the
entrance from Fatih Marmaray Station where
passengers can disperse to the north and
south, entrance from the currently unused road
connecting to Fatih station from the south
campus, new entrance for sports facilities,
new technopark entrance, existing coastal
access road entrance, the entrance of Cayirova
Marmaray stop, which opens towards the north.

Entrances for Motor Vehicles

There are 6 entrances for motor vehicles. Blue
circles are car parking spots.

Entrances and car park points have been
determined for motor vehicles to enter the
campus in case of emergencies and protocol
visits. However, in other cases, the entry of
motor vehicles into the campus area is not
considered appropriate for pedestrian-oriented,
wellness and healthy campus planning.

Bicyle Road and Parking Area

Our main goal is to offer a clean, noise-free area
without vehicles entering the campus. Therefore,
motor vehicle and bicycle rental and delivery
points have been proposed. Electricity of motor
vehicles will contribute to the reduction of CO2
emissions.

It is suggested that bicycle paths should be in
such a way that all roads of the campus such as
soil, asphalt and forest areas can be reached.
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21.century sustainable campus is a place where
environmentally friendly innovation practices and
education combine with creativity, co-working, col-
laboration, critical thinking, and communication.
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5.1.2 Campus Program

Agricultural Campus Deparments program

Agribusiness Sustainable Food Science
Agricultural Communication Sustainable Farm Management
Agricultural Engineering Plant Genetics, Biotechnology
Agricultural Systems Management Products Sales and Marketing
Biochemistry Soil and Water Sciences

Biological Engineering Rainwater Storing-Harvesting Area
Crop Science Compost Production/Food Fertilizer

Environmental-Natural Resources Engineering Seed Control and Production System




North campus is part of historical buildings
and forest area. North campus entrance is
named as protocol road. Since it is close to
the administration buildings, transportation
and service are made from this axis. Since it
is possible to enter from the intercity highway,
it is a point that the people of Gebze can easily
reach.For the people of Gebze, agricultural
training, agricultural technologies and tools fair,
cafes can be held in the buildings proposed in
this area.

The climate of Gebze is suitable for holding
outdoor workshops. The north campus is a
forested area for healthy living activities such
as walking, jogging and cycling on the right and
left parts of the protocol road. Trees up to 20
meters high contribute to the visual and auditory
comfort of the Gebze Technical University area,
as well as to the air quality.

9 0 Chapter 5.1

South Campus

South campus has a grid structure. While
the buildings on the north campus show a
more organic layout due to its old layout,
the south campus has a more grid form due
to its planning after 2015. For this reason,
transportation is made with 90-degree
roads.

The square meters and heights of the
buildings in the current south campus
are quite large and tall. The open space
relations of the buildings with each other are
interrupted by 90 degree vehicle roads.

For this reason, social, academic and
accommodation zones have been proposed
between the buildings in the east-west
direction on the south campus plan, where
only pedestrian and bicycle paths can be
connected.

HETRHFHFATTTET ITE ey
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South Campus

The secondary axis proposed to the south campus is the proposed axis to revitalize the south part of
the campus. This axis provides a visual connection by combining the life in the south campus with
housing, academic and social zones at street level. Within the scope of 21st century learning spaces,
it allows use in open spaces in a way that provides critical thinking, communication, collaboration,
and creativity. In addition, the distances of the buildings on the axis are suitable for the concepts of
pedestrian-oriented access, disabled access, healthy campus, wellness campus.
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South Campus

The Marmaray line provides easy access to the students throughout the campus. The part of the south
campus with the Marmaray station was requested to be an open-air reception area. For this reason,
function suggestions such as a bicycle cafe, exhibition, open exhibition, greenhouse, green area have
been made. After these functions, the student who comes with his suitcase in hand can go to the
dormitory buildings.

In the current campus plan, the technology development zone area is defined in the southernmost
part of the south campus. We completed this area with a building group that meets the end of the axis
starting from the north. These building groups will also be a welcoming area that will connect the agro-
tourism and coastal development areas to the campus, which are expected to be developed.
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South Campus

To support a collaborative, communicative
and creative education and experience
environment of 21st century learning
spaces, greenhouses as indoor spaces and
soil agricultural areas as open spaces are
proposed in the common open areas of the
existing buildings on the south campus facing
each other.

Greenhouses are places where production
can be made with vertical farming method
and innovative techniques. Open areas, on
the other hand, are places where cultivation is
done in the soil but production can be made
with smart farming methods.

It is aimed that students studying in different
faculties experience greenhouse and
soil farming practices together and have
knowledge about agriculture.

Vertical farming practice requires the use of
current innovative technological tools. These
are tools such as smart meters, screens,
computers, artificial lighting for monitoring
greenhouse areas, being compatible with the
outdoor climate, genetic analysis inlaboratory
spaces, and collecting data.

94 Chapter 5.1
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5.1.3 Campus Landscape Approach

Daily Use Square

It is suitable for use during the day, between
classes, after classes. Seating areas can be
arranged according to the number of student
groups.

Concert Area

It is an area that can be used for rearrangement
such as night concerts, theater performances
and stand-ups in accordance with the event
calendar on the campus.

Event Square

It is an area that can be transformed into a
covered seating arrangement for daytime
activities of student groups. It can be used for
daytime chatting, working, and picnic activities.
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Campus WHERE we... 5.1.4 Green Design and Sustainable Strategies

live, work, study, think, organize,

. 1-Kocaeli province has a low solar radiation potential compared to Turkey in general but quite high
communicate compared to Europe. For this reason, it was thought that the use of building-integrated roof PV would
be appropriate. 2-Kocaeli has a lower potential than Turkey in terms of wind energy potential. Since
Gebze Technical University is on the coast of the Marmara Sea and there are no high buildings around
the university, it is an area that can take the wind open. For this reason, it was thought that it would be
appropriate to use vertical wind energy for environmental lighting. 3-According to the rain water harvest
calculation we have made for Kocaeli province, it has an efficient precipitation regime for 171 days.
For this reason, it is possible to store rain water flowing from roofs and use it in agricultural areas.4- In
order for the innovation center to benefit from daylight, it is recommended to use light tubes that can
transfer natural lighting into the interior for along time. 5-The heat storage capacity of water is almost
2.5 times that of a reinforced concrete material. For this reason, by creating water walls on the south-
facing surfaces of the innovation center, the heat storage capacity of the water can be utilized, the heat

can be stored indoors and the heating loads can be reduced.

agriculture
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Scenario

Due Campus decisions and the decisions of the
internal and external functions of the institute
building are student and academician oriented.
However, the collaborative environments of
21st century spaces allow users to diversify.
Accordingly,  businessmen,  producers,
agricultural workers, farmers, and civilians are
some of them.

Space usage is suggested according to each
user profile. In the innovation campus, offices
and collaboration spaces have been proposed
to enable businessmen and manufacturers
to work with academicians on research and
development.

Innovation-based production and the use of
technology are the basis of the studies. Thus,
the campus and the innovation institute will
evolve towards the future circular economy
with collaborative, social spaces of the 21st
century.



5.2.1 Architectural Design Brief
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Innovation Institute Master Plan and Entrances

The design idea is based on the creation of
production-based spaces where the social
network between people is strengthened. While
the introverted courtyard provides human-
density moving audio-visual tactile experience;
extroverted spaces support production-
productivity. Buildings, on the other hand,
establish a link between the interior and the
_edxterior for the search for education-innovative
ideas.

Building functions establish a close relationship
with outdoor functions. At the northern entrance,
there are car and agricultural vehicles park,
camping area and warehouses, restored rentable
buildings and open space workshop spaces,
while the buildings designed are administration,
library and cafe buildings. To the south, there is
the festival area and the organic market, while
the associated bio-based food laboratory and
restaurant buildings are located.

The height of the building is maximum 2 floors
anditharmonizes with the surrounding historical
texture, building and forest area. The campus
is intended to give the impression of a town in
itself. Building entrances are shown with red
arrows, campus primary entrances with orange
arrows, and campus secondary entrances with
yellow arrows.

As a concept, we wanted to approach the
agricultural innovation center with a modern
village concept. We preferred low-rise buildings
in parallel with the floor heights of the south
campus. By using hipped roofs, we achieved

both a different space experience inside and
the modern village effect we wanted outdoors.
We used agriculture as a landscape element
and made it livable. With the special agricultural
area behind the center, we have created an area
where everyone can observe plant growth and
be intertwined with agriculture. We also defined
a restaurant where these grown products are
used naturally at the entrance. At the same time,
in order to increase the interest in agriculture, we
alsomade suggestions suchasusingtechnology
to collect points for the workshops that students
attend or for activities related to agriculture.
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Design Strategies of GTU Agriculture Innovation Center
CONCEPT STRATEGIES

A-SUSTAINABLE VILLAGE +eessssreanserssie | owerise and hipped roof buildings provide compaotibility with the surroundings
B-CAMPUS IN CAMPUS «vieevsennsnannnie The designed courtyard and settied modules creates an campus feeling
C-COMPATIBILITY WITH CAMPUS HISTORY sssesessserunsaagn Compatible with the architectural form and compus's anclent history
D-AGRICULTURE BAZAAR =ssereseasanad 50125 of ogriculture innovation center's produced crops

E-NATURAL RESTAURANT +vevncrrensnsnsse Consumplion of produced organic foods

F-BRIDGE for CITY AND THE UNIVERSITY =sssessrees

== Strengthening relotionship with local community, employees and university

BIOBASED ssesesssssnsnsanie  schvanced fransportation fuels, Chamicals, Renewable materials, Food ingredients and feed and Enengy

A-DEMOUNTABILITY ssssevessscssensie Dasign of assembly: All steel connactions is bolted and limber connections ane screwed,
B-MODULARITY «sesssessresseeeime Thigre is 3 modules. 5x10, 5215 for the main bulldings, 3x6 for the containers
C-ADAPTABILITY «seseessnmnnanneam Damountable wall panets

A-LOCAL MATERIALS

1-SURROUNDING EIRMS sossssasassnnanie Glass from Sisecam, Ceramic loordng from Tekser and Steal paint from GOSA

Gebre Granite; roods and stairs Gebze Marl Limestone: cemeant
_MATUR, P LT, .
A HATURAL STONES OF GERIE Gebze Kurlcal Limestone: enfrance hall and walls Gebze Stone: Interior spaces

Concept Strategy / Agriculture Bazaar

t ustomers can see where
the vegetables are grown and spend time

sale of natural mu!t'ifun@-:tiﬁlnal space
fruits and vegetables use with container

i




Program Strategy / Biobased

Regarding GTU Strategy Document for 2017

There are;

511 persons Academician Staff-for now 525
persons Academician Staff. 297 persons Officer-
for now 300 persons Officer

Approximately 2500 Undergraduate Students-
for now approximately 3000 Undergraduate
Students.Approximately 3500 MSc+PhD
Students-for now approximately 3600 MSc+PhD
Students

101 - Existing Labs Count

Between 2017-2018, There had been 1728
undergraduate engineering students in all
engineering faculty and 2514 MSc+PhD
Students in Institute of Natural and Applied
Sciences. We assume for now approximately
2000 undergraduate students in Engineering
Faculty and 2550 MSc+PhD Students in Institute
of Natural and Applied Sciences.

If we assume that the laboratories will be used
mostly by engineering students,we can make
spatial planning for a total of 4550 students.
But Due to our building's inner space are flexible,
transformative, instead of creating square
meters dependin? on the number of people, we
envisioned a sufficient number of spaces that
canbeusedin accordance with the management
of the enterprise.

1 08 Chapter 5.2.

AREA SQUARE METER /PER STUDENT OR USER

Laboratory (Engineering, Science) 4-6 m2

Preparation+Store 1m2

Laboratory (Construction materials+Electrical 6-9 m2

machine or Heavy Engines, machine tools

Preparation+Store 1 m2

Meeting Room 1.5-2 m2

Creativity zone/ Teaming area/workshop room 3-6m2

Offices

academicians

companies 2.5m2

administrative 2.5 m2
5m2

Small classroom 2 m2

Large classroom 2.5 m2

Learning-in-round Classroom 3m2

Breakout space 1 m2 per user

Supporting units Up to 10% of the departments area without
circulation

Common use areas Up to 20% of the departments area without
circulation

Circulation Up to 10% of the total area
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We have 5 deparments for Biobased
Agricultural Innovation Institute

1.Advanced transportation fuels

-Biochemistry Lab. (Bio fuels are cellulosic
ethanol and biodiesel)(30 student+2 lecturer)32
X6=192m2

Preparation+Store 32 x 1 =32 m2
-Breakout Space 32x1=32m2

Department 1 total M2 = 256 m2 +Circulation
%10 (25 m2) = 281 m2

2.Chemicals

-Nano-Technology Labs (for 30 student+2
lecturer) 32x6 =192 m2

Preparation+Store 32x 1 =32 m2

-Perfumes, Fragrances, and Aromatics Lab. (for
30 student+2 lecturer) 32 x6 =192 m2

Preparation+Store 32x 1 =32 m2
-Breakout Space 64 x 1 =64 m2

Department 2 total M2 = 512 m2+Circulation
%10 (51 m2) =563 m2

1 1 0 Chapter 5.2.

Preparation+Store 32 x 1 =32 m2
-Breakout Space 96 x 1 =96 m2

Department 5 total M2 = 960 m2+Circulation
%10 (96 m2) = 1056 m2

5.Materials (Renewable Materials/
Construction Materials)

-Radiocarbon Analysis Lab. (for 30 student+2
lecturer) 32 x 8 = 256 m2

Preparation+Store 32 x 1 =32 m2

-Recycle Lab (for 30 student+2 lecturer) 32 x 8 =
256 m2

Preparation+Store 32 x 1 =32 m2
-Breakout Space 64 x 1 =64 m2

Department 3 total M2 = 640 m2+Circulation
%10 (64 m2) = 704 m2

6.Common Use (Education Spaces)

-Typical Research Labs x 4 (for 25 student+2
lecturer) 27 x 4 x 5 m2= 540 m2

Preparation+Store 27 x4 x 1 m2 =108 m2

-Small classroom x4 (for 25 student+1 lecturer)
26x4x2m2=208m2

-Large classroom x2 (for 50 student+2 lecturer)
52x2x2.5m2=260m2

-Learning-in-round Classroom x4 (for 20
student+1 lecturer) 21 x 4 x 3 m2 =252 m2

-Creativity zone/ Teaming area/workshop room
x4 (for 50 student+2 lecturer) 52 x 4 x 4 m2=
832 m2

-Meeting Room x2 (for 25 student+1 lecturer)
26x2x2m2=104 m2



Construction Strategy / Demountability

1 1 2 Chapter 5.2
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All steel connections are bolted and all timber
connections are screwed. Benefits of the
demountability are:

-The system from dry joints
-Building as a recyclable product
-Sustainable

-Having zero waste

-Super low carbon building
-Fast constructible

-Super lightweight

-Flexible in space arrangement

Modularity offers mass production and a more economical solution at the manufacturing stage.
‘Module’ is the largest portable unit of the structure. Three types of modules have been identified for
this project. The building groups were chosen as 5x10-5x15 and 3x6 modules. 5x10-5x15 modules
constitute the main decision of the carrier system layout of the innovation institute buildings. The
3x6 module is the simplest known container size and was used for shops in the festival areas. The
modular operation provides the opportunity to use the same divider elements repeatedly in the
desired direction to provide flexibility in interior spaces.
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Stairs, which are a desngh concept; are't

;E;,,

backbone of work spaces that create a ‘re
communlty atmosphere, just like a flexible ]




INTERIOR SPACE STRATEGIES

A-FLEXIBILITY ««sssnesassnreenie Yaried seafing amangements and diverse space arficulations

B-CREATIVITY SPACES +++sressssesnsensde Supporting creativity and co-working with the Interor elernents

C-PLANTS and VEGETATIONS ===rer==r=seesaeae Utilization from the posilive pscholoygical effects of The green

D-SOCIAL SPACES +«+-+eresssenene Breakout areas o improve productivity

E-CLIMATE CONTROL ===+=r=ree=r=r=eiie Proper naturai-artificial Eghling and acoustic adjusiments
SUSTAINABLE STRATEGIES

A-RAINWATER HARVESTING +:+sesessesacennspe Water purification trees for the workshop areas

B-SOLAR ENERGY »+++sreresensnrape Building Infegrated PV-Transparent PV Panel

C-WIND ENERGY +++=======seseeee Huilldding Independant Turbine-Verlical Wind Turbine

A-AGRICULTURE AS LANDSCAPE =+ressvsnvennennde Visible agricultural areas In courtyord a2 o part of the landscope design
B-WORKSHOPS +=rovesnsnenannse | 2arning and goining experence about the agriculture and sustainability, for both cilizens and studants
C-AGRICULTURE FESTIVAL ZONE s+ssesvasssssnneime areq for the ogrcullural evenlts and courses

D-EXTERIOR OPEN CLASSROOMS +=+=+se=ruraseas e Brainstorming and collaboration spaces for shudents
E-FOREST CLASSROOMS =+srsessecnsssae Creating creativity zones in noture

A-SMART AGRICULTURE =+s»sressnreesn i Foollowwing tha latest technological innovations in agriculture

B-SMART MOBILITY IN CAMPUS =+e+=sesseseencm Bk renfing, eleciic scooler

C-STUDENT MOBILE APPLIC ATIONS -s+=seessnssians i Creating apps thal students gain somea points in agricultural-sustainobla evants

Socialability, creativity and flexibility concepts were studied in indoor strategies. The productive results
in sustainability were seen in the potentials of rain and sun. AlImost all of our landscape strategies were
developed and added from the very beginning of the design.

In terms of technology strategy campus operation, smart campus and smart agriculture are
recommended, while credit collection screens are suggested for each agricultural activities and
environmental practices for students.
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Interior Space Strategy / Flexibility




The diversity of furniture colors is given importance in spaces that support creativity.
Idea generation boards are located on the wall in front of each study group. Transparent
dividing structural elements are preferred to provide dynamic mobility between groups.

1 1 8 Chapter 5.2

The interior heights are not covered by a
particularly limited slab of flooring. The roof
is carried with steel trusses. The spaces
between the trusses give the space a higher
and more spacious feel. Interior decoration
elements such as carpet and lighting used
on the floor in the project provides the
differentiation of group working areas.
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Interior Space Strategy / Climate Control

LANDSCAPE

Trees in the green balconies
helps to maintain thermal,
sound, air and visual confor.

AIR QUALITY

Trees help to clean hot and

dirty air. it provides fresh air ¥

THERMAL COMFORT

SOUND AND MISUAL COMFORT

During break times from work, there are common
areas that support communication, production and
creativity.
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Sustainable Strategy / Solar Energy

&5 SUMMER SOLSTICE
' 3 SUM AMGLE AT SLUMMER,
N 73.5°

BUILDING INTEGRATED

ROOF PV 5Y5TEM

CPTIMAL PV SN ANGLE 49°

IN BETWEEN MARCH-SEPTEMBER
SUMMER SOLSTICE
SUN ANGLE AT WINTER ==
26.5° N

SLIDING MESH
SUM SHADING SHUTTER

Solar energy angles move between 26.5 degrees
in winter and 73.5 degrees in summer for Kocaeli.
Accordingly, the most optimal integrated building roof
pv system angle for Kocaeli is 49 degrees.
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helps finding new architectural
solutions to get the maximum benefits and
functional use of small areas. Flexibility is one
of the physical properties of materials and
geometrical forms used in interior design, that
property depends on the physical shape in
additionto its and other

structural properties, so that repetition, balance

and similarity can be used for making flexible

space. It means that we can use geometrical

"-'.L!H._ = T : '- | properties in order to gain a flexible space that

can be and

in the same plot area.
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Sustainable Strategy / Bioswale

Bioswales incorporate into the green infrastructure and help enhance biodiversity and quality of life.
Bioswale is planned to be built on the edge of pedestrian walkways in the innovation campus courtyard
area. Itis desired to collect rainwater along the inclined pedestrian path. Bioswale is a natural drainage
system.

v L o i reservoir to fislds via pipes
‘iF 3 -.;i |I = (P AR : "Wk | Weftergat med to reserveir and deansed via bioswale

ks I o

Geatentle Fabric

Bio Retention Soil
Perforated Pipe

Mative Soil
Rairwater Storage
LANDSCAPE  BIOSWALE

PATH EXPERIMENTAL FARM FIELD

Water callecting Level

Flood Overflow and Fath Level
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The annual average precipitation in Turkey is 643 mm (kg/m2). In Kocaeli, while the annual average
number of rainy days is 131 days, the annual average precipitation is 816 mm. For Rainwater Harvest
Calculation, itis appropriate to use rainwater for irrigation of vertical farming and experimental farming
from the roofs of the Innovation Center, which has a roof area of approximately 5000 m2.

(A m2 (roof area) X Y cm (amount of rainfall) /100 = S m3 X1000 = liter value

(5000 m2 x 81.6 cm) /100 = 4080 m3 x 1000 = 4080000 L (The amount of rain water that can be
collected annually on the roof of the Innovation Center)

A typical 90 m2 garden requires 375 liters of water per day (Kendiway, 2018, 112-113)

The Innovation Center open area is approximately 5731m2 of landscape and experimental agricultural
areas. Accordingly, it will consume 23879 liters/day of water.

Total annual YS amount / daily usage water amount = number of days

408,000 L/ 23879 L/day = approximately 171 days. The number of days that can be used for garden
irrigation at a considerable level has been determined.

Rainwater collection system, on the other hand, allows the rain water, which seeps into the middle of
the canopy-shaped top covers, to accumulate in durable tanks under the soil with a water collection
channel. Due to the lack of slope throughout the land, the collected water can be used when necessary
with the help of a pump.
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Landscape Strategy / Agriculture Festival Zone

The canopy, which is used to collect rain water, also provides shading for the workshop areas. There
are open space workshop spaces that support research, production and experiential learning methods
of the Agricultural Innovation Institute. These spaces are sequentially in and around the pedestrian axis
determined within the agricultural areas. Shaded open spaces provided with canopies have seating
areas suitable for group work.

1 26 Chapter 5.2

Festival zone is the area designed around the pedestrian path recommended for people coming to the
Agricultural Innovation Institute from the Cayirova stop of the Marmaray train line. In this area, outdoor
spaces related to the agriculture week, harvest time, open field workshops have been suggested. In the
3x6 module, there are places where fast, healthy foods are cooked, served or sold in container shops.
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The Art and Sensibility of
Sustainability’

i e ]

This design aims to ensure sustainable campus
life in a healthy and wellness environment

that allows socializing. The experimental
agriculture proposed in the courtyard provides
an opportunity for 21st century learning spaces

to be inference-oriented rather than knowledge-

oriented.

¥
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5.2.2 Technical Drawings

Plans-Ground Floor

The agricultural library and administration
office buildings are located in the north
as a door opening to the courtyard, while
the location of the administration building
is appropriate in terms of operation and
control of the area, the location of the
library is appropriate in terms of outside
access and serving the student density in
the north.

Thetwobuildingslocatedin the south of the
plan are the reciprocal building groups that
support restaurant and food researches at
the entrance from the south.

Plans-First Floor

The buildings located in the west and
middle areas has two floors and it include
openspaceclassrooms,interactivestudios,
Maker labs, large volume production areas,
sharedlearning spaces, multi-purpose hall,
and are the buildings that establish the
strongest link between the courtyard and
agricultural areas.

In the same way, he located building in the
eastern and central areas has two floors
and it consist of building labs, open space
criticism-critical spaces and open study
spaces are located.



In the eastern part of the design area, from
north to south, are the Iibrary and D10~
based departments. while the
buildings in this section have classrooms for
education, laboratories for research, and quiet
areas for reading, the buildings on the west

have more socializing spaces.

It is aimed to increase the use of the main
axis of the open spaces in the north-south
direction and the courtyard of the innovation
institute. The same design decision was not
applied for the library building. By defining its
own front garden, the library mass has been

drawn backwards from the main axis. Thus,

quieter spaces were created

1 32 Chapter 5.2

Chapter 5.2 1 33



Sections and Elevations

In the sections, the height of the building is 2 floors and there is also a carrier truss
system. The lattice beams are made according to the calculation of 1/7 of the span
passed and 1/10 of the height in the gap. Accordingly, the trusses rise by 3.5 and 5 m.
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BIOBASED

FOOD
DEPARTMENT

CAFE

ADMINISTRATION
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The innovation center main building

has a central staircase. This staircase
traditionally connects the ground floor to
the first floor, and also allows watching
the stage performances to be held in the
common area. This space can be a large-
surfaced staircase where group work can
sit, relax and work during the day.

/
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Innovation center interiors are spaces that
can be transformed. Open spaces-offices
were designed without interrupting the
visual connection between the working
areas. Interior suggestions made without
interrupting the visual interruption are as
follows;

-step difference in building level
-use of color in floor coverings
-light-moving divider panels
-rail curtains

-furniture differences

-transparent dividers
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View from patio- East Elevation
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The maximum roof top point elevation of the
designed buildings is 12, 6 and 4.5 meters. The
tallest building has 2 floors. The heights of the
buildings have been chosen in accordance with the

registered structures in the immediate vicinity, which
are respectful to the historical environment, between
trees of close to 20 meters.
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Project design is ta rgeted in the

context of diversification and experience of
agricultural practices, innovation, 21st century
learning methods and sustainable campus.
o - Accordingly, the Courtya rd between the
'- | _ #ﬁsﬁ—_ = agricultural Innovation bUlIdlngS

is a recommended area to fully experience

traditional farming methods. For this purpose,
gardens were placed at a level 50 cm
lower than the pedestrian walking level.
Crossing over these gardens is provided by

pedestrian bridges at the pedestrian level.

Since the innovation institute buildings are lined
up in the east and west directions, the sun of

the plant-fruit-vegetable areas

produced in the courtyard is not interrupted.
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With the project section, it is desired to
reveal the material, membrane or wall
that separates the interior and exterior
profiles, interior and interior space from

R 252 i i
aTc 2 2 < f; the exterior at the same time, and to
o = . oL ’
g 2P OTZIE provide a generally invisible view of the
= e Ox .
i v o object.
ik : ;
A il g \ slapsiy i _ s _ o ) .
| ol o DO : * 0 1 i g The buildings, which are emphasized
0-C Section by the project section created together

with the land, provide a connection from
the image to the performance, from the
surface to the intersection of structure
and materiality that creates the tectonic
logic of the architecture. The contrast
between the space created by the
section and the fagade materials of the
building sequence that follows it creates
a connection between the interior and
exterior of the section.

LAND

AGRICULTURAL

D-D Section
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In the views, the sustainability decisions of the
design area, the heights of the buildings, the
positions of the buildings in relation to each other,
the type of the shell materials of the buildings can be
seen. Accordingly, the elevations of the building were

drawn on a ‘sustainable approach to town simplicity’
as we say.
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View From North Entrance - North Elevation
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Typical window and shutter detail for south

Horizontal sliding mesh solar control is
proposed for all windows facing south.

Typical Wall Detail

The typical wall detail we apply to all
buildings is L brackets mounted on the
aerated concrete wall built between the
steel column, and a vapor barrier and an
insulation layer are added on it. Cut brick
facade carrier system and rail are fixed to
L brackets.

Wall and roof corner detail (2 types)

|
|
I Concealed gutter is suggested for the corner
I joint detail of the roof, and it is of two different
: types, with and without a pediment.

|

|

|

e e i i

I aassaqg
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Master Plan Perspective View

The innovative perspective of the innovation
institute has made the interior and exterior
relationships appear holistic, as well as in the

load-bearing details.

Since the buildings come together in a
modular arrangement of 5 meters, their
heights vary as 25, 35, 45, 80, 90 meters. The
innovation institute design areais approximately
210 meters in the north-south direction; It is
approximately 100 meters in an east-west
direction. In addition, the agricultural area, which
is the subject of the innovation institute, is

approximately 220 meters x 200 meters.

A maximum 2'St0rey built environment
was created around agricultural areas, and
building heights sensitive to the historical
background ofthatareawere selected. Emphasis
is placed on the historical spirit of the place by

using both natural materials such as brick, glass,

steel, and recyclable carrier materials.
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Conclusion

In this study, 21st century learning spaces vision for Gebze province and Gebze Technical University is
foresaw and a bio-based agricultural innovation campus design is recommended as part of this vision.
We have analyzed bio based agriculture through innovation topics for Gebze Technical University
profoundly. Even though Turkey is not a leading producer in the global bio products sector, agricultural-
forest-waste productivity and potential are high, compared to leader-producer countries.

With that in mind, the specification of bio-based products’ production, research and development,
technology, marketing, education problems in Turkey, support the right strategies for the desired bio
based innovative agricultural oriented campus. The examination of Gebze informed the innovative
agricultural campus program ve future's agricultural tourism proposed for Gebze Technical University.
Our approach to the bioeconomy and agriculture has shaped our campus program and our motto:
‘bioproducts are the idea of using innovative agriculture.’

In our study, after examining the upper scale master development plans and the agricultural history
of Gebze Technical University, agricultural tourism routes passing through the GTU plots in the future
are suggested. On a route of academic, social-cultural activity-accommodation functions in the
campus program for GTU; It is suggested that the technopark-academy-research and development-
management functions should be gathered on another route. These two routes are intersected at the
point of Marmaray and academy functions. Accordingly, taking into account the campus program, it is
aimed that the location of the agricultural innovation center is located in an area that allows production
and transportation easily. Considering the strong connection of the GTU land between the coast and the
city and the commercial area-educational structures around it, it will support the agricultural tourism of
the campus and Gebze coast in the future.

The possible stopping points are proposed at the GTU site between Gebze ve Marmara coasts as we
called the agricultural tourism and agricultural innovation. Thus, the innovation campus has shaped
around agriculture, in other words its technology, its innovation, its production, its products, its research
and development. The innovation campus has been designed in the west zone of existing GTU's north
campus. The needs of the city and GTU campus are evaluated within the scope of the project.

As a result, the campus and its around program has been divided different strategical zones:
AGRITOURISM ZONE, FUTURE AGRICULTURE DEVELOPMENT ZONE, ENERGY PRODUCTION ZONE,
WASTEMANAGEMENT ZONE (5R-Refuse-Reduce-Reuse-Repurpose-Recycle), HOUSINGZONE( (single,
couple, rent room, free room, academic lojman), AGRI PARK ZONE, BIO BASED INDUSTRY ZONE,
TECHNOLOGY DEVELOPMENT ZONE, SPORTS ZONE, ACADEMIC ZONE, FOREST ZONE, COMMUNITY
GARDENING ZONE, HOBBY GARDENING.
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The campus master plan aims to attract a population from younger to older people attracted by the
campus. Thus, they are willing to carry out R&D studies, to use modern and new technologies, to learn
together with industry and agriculture. The proposed GTU campus and new agriculture innovation
institute programis composed not only for students, academicians but also for thelocal people, tourists
and businessmen. Open space workshops and certification programs for local people, agriculture
festivals, and exhibitions for the tourists are proposed on the campus to enhance the awareness of
agriculture and bio-based products production in the region.

‘Itis aimed to design an innovation institute as an campus experience and continuous learning space.’
The project (B)iobased, (A)gricultural, (S)ustainable, (I)nnovation, (C)ampus -BASIC- is proposed with
its design principles based on the innovative agricultural bioeconomy vision.

As a conclusion, -BASIC- project presents macro and micro-scale scenarios for GTU to be considered
for future potential. We hope the designers, engineers, entrepreneurs, government, local authority, and
non-governmental organizations develop further studies to promote the agricultural characteristics of
Gebze and GTU and its capacity.
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+6 This Is a design formed under
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Gebze Technical University provides
education and teaching to the benefit
of the society, industry, and the region,
delivering practical solutions for the
society's and industry's problems without
compromising on scientific, ethical and
social values. There is a university life full
of career days, entrepreneurship summits,
science and technology days, supporting
the social campus.

The campus awaits you right beside the
Sultan's Meadow (aka Hiinkar Cayiri)
where Mehmed the Conqueror (Fatih
Sultan Mehmet) established his pavilion
and drew his last breath. Our campus is
breathtaking with a green area as big as
Kinaliada (one of the Princes’ Islands in
Istanbul) and faculty buildings that do not
harm the natural texture.

Functions and Zones
+ Agriculture Zone

+  Faculty Zone

*  Housing

+ Social Zone

* Administrartion Zone

+  Community Interaction Zone

+ Sport Zone

* Forest Zone
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Main Axes

In the campus there are 3 main axes one of them
is extended from the north to the west. The sec-
ond one links the west to the east, and there is
a an other access which is parallel with second
one to provide easy access to other sections.
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Entrances for Pedestrians

Therearesomeentrancestothecampusincluding
cars, pedestrains and public transportation.

Entrances for Motor Vehicles

There are 6 entrances for motor vehicles, that
are shown in the figure.

Bicyle Road and Parking Area

As the campus is expanded we need some
sustainable transportation. Bicycle is the best
choise that provides access to whole part of the
campus specially faculties and social area and
also link the south and north campus together.
Yellow circles demonstrate spots that bicycle
station available.
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Campus Landscape Approach

Foyer Area

Study/lounge
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Event Circle & Researcher’s Hub

The event circle is located in the south campus
near by the river, that lie down between the fac-
ulties. This area is also considered as a center
hosting the activities of the campus area in dif-
ferent functions. Common Student Work Space,
positioned just behind this area, is conceived as
a research hub. That is open to common use of
all institutes and can provide a collective work-
ing environment.

At the same time, by giving access to the event
circle level from this area, it is thought that the
Event Circle will work like a foyer area. This
event area, which has an amphitheater layout,
can work as a free study and recreation area, as
well as an open-air seminar, conference or con-
cert area.




South Campus

A new road is place on the campus to
provide extended links between various
department and sections that leads to
short distances and fast access between
different zones.

We change the building scale to the
human size, turning the sections to a more
attractive and also leading to decreased
energy consumption that is one aspect of
sustainable buildings.

To support an active and creative
atmosphere we design new spaces to
increase mobility including new bicycle
ways, bicycle parking and green ways
for pedestrians. The Marmaray line
creates easy access to the students
and people throughout the campus and
we placed dormitories near the metro
station. Collaborative aspects of campus
are improved by placing Event Circle &
Researcher's Hub, Restaurant, Conference
hall and Exhibition hall. University play an
important role nowadays so in our plan we
situated startup center, Innovation hub to
provide novel chances for young pioneers.
As there is a huge area in the campus we
noticed the possibility of public areas in the
university. One of the goals is increasing
the relation between people and university
that our design is based on the advantages
of this situations including public area and
open air activities.
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Institute Program

New sustainable approach program

Workshops Space

Innovation Hub

Work And Study Center
Common Student Work Space
Study And Consultation Rooms
Startup Center

Co-working Space

Meeting Space

Laboratories

Faculty of Energy & Materials
Micro Systems Laboratory

Laboratory of Advanced Semiconductors for
Photonics

Laboratory of Macromolecular And Organic
Materials

Laboratoryof NanoscaleMagnetics Materials
And Magnetics

Laboratory of Nanoscale Electronics and
Structures

Supramolecular Nano-Materials And
Interfaces Laboratory

Programmable Biomaterials Laboratory

Faculty of Chemistry & Chemical Engineering
Department

Student Residence Buildings
Housing: 6+12 Beds
Health Center

Research
Buildings

Laboratory Center Support

Recreation

Art Gallery

Art Workshops
Cinema/Theater Space

Shops: Way of take necessities for life next to
housing buildings

Food Court: Multiple Food Options Located
in one space, mixture of private retail vendors

Coffee Shops
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Campus Design Principle

Proper site selection is the first step in creating
a sustainable building. The location of a building
affects a variety of environmental factors, as well
as other factors such as security, accessibility,
building energy consumption, and energy
consumed by occupant, transportation system,
impacts on the local ecosystem, and the use/
reuse of existing structures.

Optimizing site potential is about using existing
space and elements of a site rather than
destroying a building and throwing the scraps.

During the design and development of a building,
we need a comprehensive and integrated
approach to the process for:

-Passive measures like as climate-responsive
design, daylighting, and conservation practices
can help to reduce heating, cooling, and lighting
demand.

-Utilize energy modeling during the design
process to improve building performance.

-Especial sensors and air quality alerts are able
to optimize system control techniques.

-Monitor project performance by metering,
yearly reporting and periodic re-commissioning
strategy.
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Our Approach

A whole-system approach to sustainable
site planning should include the following
ones:

-Understand the local watershed
organization, current watershed plans and
environmental goals that may be regulated

-Use native plants and eliminate any
invasive species found on the site.

-Incorporate transportation solutions into
the site plans, leading to enough bicycle
parking, carpool staging, and closeness to
public transportation.

-Encourage people to novel transportation
models rather than traditional ones.

-Existing aesthetic viewsheds from
existing buildings, landscape elements,
and historic locations must be respected.
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6.1.3 Campus
Landscape Approach

Optimizing Operational Practices

No matter how sustainable a building was
designed and constructed, it is pivotal that the
building should be managed responsibly and
maintained properly. Forinstance, Toxic cleaning
chemicals can damage indoor air quality and
any problem in sensors might compromise
energy efficiency and also inadequate training
can result in early system failures.

Sustainable operations and maintenance
(O&M) practices are largely concerned with the
activities of building occupants, and they include
safety, health, safety, comfort, and productivity,
as well as an appreciation of the need for
future generations to reuse and recycle building
components.
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Scenario

Due to and
we have to produce
for more people with
Thus, agricultural bioscience research
will need to adopt new research
models including interdisciplinary
projects and
to help fast-track product discovery
and development The agricultural
Innovation Center will pave the way
for new research.The new Agriculture
Innovation Center located on the
Gebze Technical University site will
provide and
to agricultural
sector in the production, processing,
development and marketing of value-
added agricultural commodities and
products. Thus, the building will be
composed of two main departments,
one for (Mind department) and
one for (Hands department).



6.2.1 Architectural Design Brief

It is also important to make people from the
city feeling included in the project and to raise
awareness about the future of agriculture as it
represents between 11 and 13% of the world's
total anthropogenic Greenhouse Gas emission.
Agricultural objectives that are meeting
quantitative production and environmental goals
canbeachievedbyeducatingpeople.Forexample,
food demand can be managed by reducing food
waste. Thus, the building will also have public
areas for lectures, exhibition, workshops, and an
educational program to produce students who
will understand agriculture science research but
alsothe social,economic, and political pressures
of farming and food production. A market will
also take place on the site to provide local food
and create a connection between producers and
local people.

Raising awareness about City
e e e T T e
Training for students who understand
science research butalss Educational I
the social economic and political pressures programme
of agriculture and food production.
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Agriculture
10%

Commercial &
Residential

12%
Transportation

28%

Interdisciplinany projects Fast-track produsct
------------ discovery and
Corporate partnerships development

Innovation Techniques

+ Site analysis and planning, orientation of the

building
+ Passive and active sustainable design

« Eco-friendly, high quality building materials

and recycled content

+ Energy-efficiency and renewable energy

systems
+ High indoor air quality
+ Energy efficient lighting and daylighting
+ Water conservation and rainwater harvesting

+ Stormwater management
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6.2.2 Institute Program

The “HAND department”
and the “MIND department:

Within our program we target two different
atmospheres, one of them is dedicated to the
mind, with all those elements related to the
world of ideas, the world of knowledge and its
development, and another department shapes
to the practical part.

Public spaces:

This area is designed as an interface between
the departments as well as a point of
articulation for activities in the two worlds. And
flexible spaces that is able to cover various
social activities.
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Open/shared Field Areas:

Cultivation areas where everyone is able to
practice, and share develop techniques and
methods.

Public Spaces

Market




A Zoom In The Hand
Department:

Within this department we find
everything related to material
interactions.

This department provide different areas of
knowledge and research:

+ Sustainable Greenhouse with bio lab
*  Growth chambers

* Laboratories:

Herbal research center:

Learn different herbalism methods for health
treatments, prevention and hygiene.

Produce products from plants for aromatherapy,
different cosmetics and other medicinal
treatments

Vegetable refrigeration:

Research on optimal ways of storing and
preserving agricultural plants and food products.
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Seed lab:

Ways to improve seed quality, as well as seed
identification analysis of agricultural products.

Soil test lab:

Chemical analysis of the soil to determine the
level of fertility of the soil and to be able to
develop better cultivation areas.

Water quality lab:

Physic-chemical research and water pollution
assessment.

Hydraulic and fluid mechanics
laboratory:

Study and experimental development of
models of small hydraulic structures, especially
those needed in an agricultural irrigation
system.

Surveying workshop:

The set of procedures to determine the
positions of points on the productive surface
or base, for the development of the soil and its
knowledge.

Soil mechanics laboratory:

Development of quality control, assessment
of the mechanical behavior of soils and soil
classification.

Horticulture group lab:

Development and research in consumer
vegetable production.

Agro technology lab:

Application of technological advances to the
agricultural environment, promoting the digital
transformation of the countryside to achieve
greater efficiency in this environment.




Mind Department: A space designed for the permanent
and temporary exhibition of the work
and advances in the field of agriculture

) presented by the innovation center.

Comprises all programs that are mostly

innovation center.

Restaurant
150 m2

* Auditorium - ..-
« Exhibition hall

Total : 4360 m?

related to theoretical research and study. « Theoretical classrooms
) S _ + Library
This part of the program is divided into
different areas: * Meeting rooms: . .
S |
E : ﬁ:ﬁ Manzg;tﬂnent ml;e;}c:;nn B .
+ Open/shared Laboratories: Rooms designed to host different activities to £ TR T
improve ideas and research. T Archives securty
Laboratories designed for networking, where ' G Meeting Exhibition hal ey RN
project information, resources, decisions and . ! 30me foom = 0m
proposals are shared. Open/shared field areas: ' .
Recreation -
835 m2 |
« Closed offices provides novel practical outcomes based on :
research and development. !
- Designated offices/laboratories for N Admisration |
corporate partners: + Fertilizer Storage |
Farm kitchen workshops — Sustainable !
i i einane S -
Spa%es dIeS|gned SO }hat %Om han'es Participants will learn how to prepare and cook | oo Public Spaces
Fafn ?Ve ?p proPgsa.tﬁ '#;‘ ﬁr | e fth plant-based meals and experience the beauty of | - - -
Intfrastructure and wi € help of the a ‘farm to table' lifestyle. |

B e e e e e e e e e =

Hands Department
Mind Department
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Program Diagram
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Hands Department

Laboratories

Meating rooms
Equip. room
Cate

Restrooms

Crowth chamber
Starage

Seed and Soil library
Equip. & Tech. room

Restrooms

Entrance Building

B  ffices

- MaiNtENANCe reMms

B  Entrance Hall

Mind Department
B Auditorium
Library

Restaurant
Designated Offices

Cowaorking space

Restrooms

Hands Department
OpenfShared Laboratories
Warkshog

Lafe

Restrocms

Creenhouses

Entrance Building

B cffices
I Exhibition Hall

Mind Department
Classrooms
Il <onference/Lecture room
Restawrant
B Cesignated Offices
Bl Covorking space
[

Restrooms
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Semi Underground Building

Itisnecessarytoestablishavirtuousrelationship
between human beings and their surrounding
environment (sun, wind, atmospheric dampness,
rain, vegetation, soil), So novel re-invention
of settlement typologies are necessary.Semi-
underground typologies can carry out an
effective response to mentioned requirements,
includingnewbuildings,andthere-useofexisting
urban settlements. And more, they can be very
useful in the refurbishment of existing building
complexes. Moreover, they are also an answer
toinsertabuildingwitha"non-violentway" inthe
landscape. Building that is the natural evolution
of the landscape.

Sustainable advantages:

«  Temperature fluctuation decreases because
of the well thermal insulation of soil that
maintains a temperature higher or lower than
the outside.

* Due to lower surface area exposed to solar
radiation, overheating reduces.

* The buildings is protected from the cold
winter winds as the building becomes a
whole with the land.

* Integration in the environment improved.
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Disadvantages such as poor ventilation can
be resolved by coupling two systems for passive
cooling:

1) Indirect contact with the ground: it takes
place by means of pipes laid deep in the ground,
which cools outdoor air before ventilation at the
building. (possible thank to the properties of the
soil that maintains a constant temperature at a
certain depth).

2) Bara Costantini system: it consists of
ventilation chimneys connected to the interior by
ducts which travel through the air vents located
at the top of the wall, pulling out the internal air
whichiswarmer. The buildinggetsaplantsystem
and technology that works for both heating and
cooling environments.

Lack of natural light

+ Inclination of 10° to the outside of the glass,
which accommodate protection from the
summer sun but lead the low winter sun to
penetrate

* Insertion of venetian blinds in the cavity of
the glass to protect from excessive sunlight

+ an insulated aluminium roll down at night
that prevents heat loss to the outside

« opening of vents at the bottom and the top
of the glass for adequate ventilation system

WIFITEM WoEkris
E

SUGIRAERS WILIFLUNG
27 'S
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A Sustainable Living Method

In the globalization era, the most important
obstacles which mankind is faced with are
climate change, energy resources shortage and
population increase. Scientists recommended
lots of methods to bring out human from these
obstacles. One of these methods is living
underground where average mean temperature
is almost steady and equal to ground surface
average mean yearly temperature.

Underground living:

provides a comfortable, tranquil, weather-
resistant atmosphere.

have appropriate performance during
natural and unnatural disasters (earthquake,
tsunami, nuclear accident..)

are an exciting solution in order to increase
energy efficiency and reduce energy needs.

Reduce energy consumption thanks to

their sustainable features

provide green areas and give a big
opportunity to expand the green areas above
the surface of those facilities.

have very effective role in protecting the
surrounding environment.

are build for long term period.
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Using passive sustainable design :

Using light local material such as wood
for the structure frame

Orientate the building according to the
sun light

Using eco-friendly, high quality building
materials and recycled content

Energy-efficiency and renewable
energy systems

Energy efficient lighting and daylighting

Water c_onservation and rainwater
harvesting

Storm water management

Using the temperature of the earth for
cooling and heating

Minimizing waste during building and
operation of the building

Native landscaping including the use
of trees and shrubs for shade and
windbreaks

Facts Related to Human
Comfort In Underground

Buildings

Human comfort depends on various
factors, entailing temperature, humidity, air
velocity, solar radiation, illumination rate,
environmental condition, air contamination
and quality, odor, noise, ventilation and also
body metabolism.

Human can feel uncomfortably "hot" during
the summer if the relative humidity is high,
because of evaporative cooling of the body
due to sweating.

Human feel more comfortable and do not
develop cracked or dry skin problems if the
winter time relative humidity is not too low.

Depends on the thickness and compact
rate of exterior soil, ventilation can reduce
or increase. Also, humidity can influence on
necessary ventilation rate.

Indoor air quality in underground buildings is
more appropriate than up ground buildings
due to the fact that today's cities air have a
lot of contamination and is smog.

Thermal comfort can be provided easily
owing to the fact that soil is appropriate
thermal mass.

Solar radiation has less influence there
and can be more pleasant in the case of
appropriate design. Indeed, there isn't direct
radiation and it can be very smooth.

lllumination  rate should take
more  attention due to less
and indirect outdoor radiation.

Wind has fewer effects there and cannot
increase air velocity rate. However, less
airvelocitycancausefeelingdiscomfort.

Indoor  environmental conditions
absolutely depends on design in
underground building, however,
outdoor environment has appropriate
potential to feel = comfortable
due to less interfere in nature.
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Building Sustainable
Greenhouse :

orientation with the longest side facing the sun.
Freestanding greenhouses, easy to ventilate
through natural means, conserving energy in the
process.

Landscape sustainability techniques

Nature availability: views of native trees and
plants allow for connectivity to nature and the
landscape overall.

Stormwater management: a bioswale
allows reuse of stormwater.

Rain gardens: amanmade depression created
to promote proper drainage, like bioswales, this
technique also features an array of plant life and
provides suitable habitats for wildlife.

Green Walls: a wall, either free-standing or
part of a building, that is partially or completely
covered with vegetation and soil or an inorganic
growing medium.

Xeriscaping: a solution refers to the practice
of landscaping specifically for areas that are
susceptible to drought. A common factor in
xeriscaping is reducing the amount of grass
used in your outdoor space, since its usually one
of the most taxing elements when it comes to
water conservation.
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Water Management and
Water Conservation

Many nations face difficult economic challenges
with limited resources and financial capability to
meet the Clean Water Act (CWA) requirements
for storm water and wastewater updates. To
address these concerns, communities want to
use cost-effective green infrastructure projects
to address their water quality and quantity
needs.An integrated plan is a process that
identifies efficiencies from separate wastewater
and storm water programs to best prioritize
investments and achieve our human health and
water quality objectives. This approach can also
lead to more comprehensive solutions, such as
green infrastructure, thatimprove water quality.

What Is Green
Infrastructure?

Green infrastructure is a cost-effective, resilient
approach to managing wet weather impacts that
provides many community benefits, reducing
and treating stormwater at its source while
delivering environmental, social, and economic
benefits. Stormwater runoff IS @ major cause of
water pollution in urban areas. The stormwater
runoff carries trash, bacteria, heavy metals, and
otherpollutantsfromtheurbanlandscape.Higher
flows resulting from heavy rains also can cause
erosion in urban streams, damaging habitat and
infrastructure. When rain falls in natural, the
water is absorbed and filtered by soil and plants.
Green infrastructure uses vegetation, soils, and
other elements and practices to restore some of
the natural processes required to manage water
and create healthier urban environments.

When rain falls in natural, the water is
absorbed and filtered by soil and plants. Green
infrastructure uses vegetation, soils, and other
elements and practices to restore some of the
natural processes required to manage water and
create healthier urban environments.

Various methods of Green
infrastructure

Bioswales are essentially rain gardens placed in
long narrow spaces, being vegetated, mulched,
or xeriscaped channels that provide treatment
and retention as they move stormwater from
one place to another. Vegetated swales slow,
infiltrate, and filter stormwater flows.

Permeable pavements infiltrate, treat, and/
or store rainwater where it falls. They can be
made of pervious concrete, porous asphalt, or
permeable interlocking pavers. This practice
could be cost effective.
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Underground Temperature

The depth between zero and 10 meters is
characterized by insulation from outdoor
temperatures, by increasing  seasonal
temperature stability, and by cool temperatures
in the summer and warm temperatures in the
winter. Thus, it is recommended that this depth
level should be the zone that accommodates the
most humandiurnal activities, becauseitis most
comfortable physically and psychologically.

Method for maintaining a deep-earth

constant temperature of about 21° C:

W FLEEIRIN

+ Heat flows by conduction from warm places
to cool places, and will only return when the
original source cools to a temperature which
is below the storage temperature

+ Far more solar heat is available in the
summertime than in the wintertime.

* Earth is an ideal thermal mass for storing
heat over time periods well in excess of 6
months.

* The constant temperature 20 feet (6 m)
into the earth is a reflection of the average
annual air temperature.

« |t takes six months to conduct heat 20 feet
(6 m) through the earth.
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Building Systems

«  What is a Modular construction?

* Itis aconstruction system that allows all the
processes of a building to be controlled.

+ Its high degree of precision and
industrialisation in its construction process,
together with its great capacity to adapt to
the morpholo?y of any project, make this
system one of the most efficient in the
architecture sector.

* Thanks to this construction system,
construction times can be reduced.

MODULAR CONSTRUCTION SCHEDULE
>

i g A 5 Instell &
Permils & Approvals - TIME SAVINGS!

Lonshuchon

SITE-BUILT CONSTRUCTION SCHEDULE

Si t Wl .
Permits & avals £ st ) Building Construction
& Foundotions
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Agriculture Innovation
Center

Reticular Grid

Structure:

The structure marks and defines the
development of the interior space. Through
the structure we can observe a series of
spaces that are equal to each other.

Flexible and adaptable space:

Thanks to this fgrid, we can generate
different spaces from the same starting
point, this gives us flexibility that can be
linked to the temporary nature of certain
spaces

Possibility of modular construction:

The reticular grid is presented as a great
starting point for modular construction
because thanks to this type of geometry,
both the structure and the enclosures and
partitions can be mass-produced.
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Precast concrete structure

.

Okalux modular windows

Modular Steel framing

Prefabricated finished

Self-supporting plasterboard
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Ecological Innovation

Radiant heat:

Thermal Energy is emitted from a warm element,
(floor, wall or overhead panel) and warms people
and other objects in rooms rather than directly
heating the air.

Advantage : much decreased circulation of air
inside theroom and the corresponding spreading

of airborne particles. - ——
& Section view ol room with inlernally cooled and heated concrete siab celling

System consists of two layers (usually glass)
whereinairflows throughtheintermediate cavity.
This space acts as insulation against extreme
temperatures, winds, and sound, improving the
building's thermal efficiency for both high and
low temperatures.
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Master Plan
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Agriculture Innovation Center Ecological Innovation

6.2.3 Design Principles

Features Impact
o Radiant Slab
REORANCE SHINGE Ventilation o 4
_ Urderfloor air distribution Reduce mechanical equipement sizing
Bubble-voided concrete slab Y 't'Iatinn E
Underfloor Air Distribution
_ _ S Windeatcher Reduce energy consumption
Light perforated steel frame Canadianiwell
Hydropanic system Windeatcher QOutdoor public spaces
Recycled grey waler system Recycled grey water systiem
AR i Collect and reuse stormwater
Permeable Pavement Hydroponic system
" Optimize the use of water
Green and recycled walerpools
Provide green and natural agras
Green landscape
Create ecocsystem
Green Roof
Reduce enargy exchange
Vegetative and Shading devices
Patio Optimize natural sunlight
Clear and translucent glazing Provides extensive daylight
Double skin facade
; G Stablefcomfortable thermal temperatu
Semi-underground building Sl

] ) Reduce energy consumption
Geothermal Heating/Cooling system
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MATERIALITY

OKALUX EVO

The capillary slab in the cavity allows for an even
and shadow-free illumination with daylight deep
into the space. It provides excellent sun and
glare protection and heat insulation. The fiber
glass matlocated only between the two capillary
slabs is visible from both sides and creates an
attractive lively surface.

High Functionality:

« Optimal,even illumination of the room,
without hard shadow

 Effective sun and glare protection

+ High light transmission, light entry can be
adjusted indivually

+ High color rendering

* Good hear and sound insulation
+ Protection from UV rays

* Bird-friendly solution

+ Fire protection according to requirements
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Sustainibility

Daylight entry reduces amount of artificial
light required

Reduction of cooling loads in summer
Fully recylable

Mong-Lasting, maintenance-free and easyto
clean

Attractive Aesthetics :

Attractive appearance
Vivid surface with depth effect

Capillary inserts can be printed with colour
and decor

User Comfort :

Comfortable daylight atmosphere
Effective privacy protection

Reduced amount of solar input into the
building

TRAVERTINE

Travertine tiles

Size : 100x150 cm; thickness : 3 cm

Advantages :

local material

Turkey has massive travertine deposits
and production capacity

lot of color variety :

Light, classic, noce, red, silver, walnut,
yellow

reasonable price

cheaper than its counterparts without
compromising the quality

high durability

resistant to extreme weather (direct
sunlight, snowy weather)

High color rendering

Good heat and sound insulation
Protection from UV rays
Bird-friendly solution

Fire protection according to
requirements

Quter pane, with
soft low Eorsun
control coating #2

Inner pane

KAPIPANE

Intermediate pane

Glass fibre tissue
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6.2.4 Technical Drawings
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With this prediction, a
courtyard was designed
in this semi underground

Section. Here, people can experience,
natural area including semi river and trees.

Thus, they can work and collaborate in a
pleasant area.

Hands department is located on the right side
and mind section is on the other side.

Experts are able to research and innovate
state-of-the-art outcomes in the transparent
spaces of the laboratories.

Growth chamber which is situated in this
section creates the benefits of innovative
functionality, versatility, and replication of any
environmental condition within a secure and
robust modular enclosure.

Equipment and technical rooms which are
planned to be specific to the Gebze Technical
University and can be used by all target
academic staffs and students.

Restaurant and cafe have been designed in this
block and it is foreseen that this place will also
be used together with the green space.

This structure also brings people together with
the nature at the underground level.
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When we come to the
functions at Ground level here

is a exhibition hall which we can entrance from

main entrance.

This place has been considered as a flexible

and open space that can be decorate according

to the function and need. It can be used in

various functions by organizing according to

the activity.

This floor of the plan holds greenhouses and

workshops which is accessible from green field.

Conference hall is able to be used by various

groups to demonstrate innovation and

outcomes, and different disciplines can work

together. It has a direct connection from the

street.This offers people quick and comfort

access.
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Right section is our mind
department, there is a exhibition hall

which we can entrance from main entrance.

This place has been considered as a flexible
and open space that can be decorate according
to the function and need. It can be used in
various functions by organizing according to

the activity.

This floor of the plan holds greenhouses and

workshops which is accessible from green field.

Conference hall is able to be used by various
groups to demonstrate innovation and
outcomes, and different disciplines can work
together. It has a direct connection from the
street.This offers people quick and comfort

access.
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Main entrance building is higher
than other sections Purpose of
this design to emphasize the
building and create atarget point
for visitors during their walking
in the public space. And also
we create buildings in different
height to catch human size.
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The building has a double height design in order to create a space with higher energy
which enhances collaboration.

Our purpose is planning a novel research center with practical farms.

The major part of the campus has a numerous functions such as landscape area. meeting
area, exhibition hall and research areas.

This place offers pleasant open spaces to be used for those on campus. It is also one of
the most popular places to be used during the agricultural festival.
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Water line
Agriculture innovation center
Flexible spaces

Various types of The interactions of human
and nature in a miniature

workspaces shape the i
environment.

campus design principles.
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The elevation on the left shows the heights of the levels and scale of our buildings,
demonstrating the communication of landscape with our design. Due to keep the same
level with the other buildings in the main site, our plan has a moderated height, creating a
human size buildings from the street.This view offers an overview of the main entrance
which is associated with the other buildings and workspaces.

West Elevation =
o ) NIRRT 10 | '. ><J: h L )
o9 I I )
l .......... TR TIRTITR i B! it
e | |W " | | ua ——
East Elevation
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The building has a double height design in order to create a space with higher energy
which enhances collaboration

Our purpose is planning a novel research center with practical farms.

The major part of the campus has a numerous functions such as landscape area, meeting
area, exhibition hall and research areas.

This place offers pleasant open spaces to be used for those on campus. It is also one of
the most popular places to be used during the agricultural festival.
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Structure

A Steel Structure Grid that allow us to create
dry construction structure and 4 types of pillars
(4,58,10m), also 2 types of beams (4,8m)
Frames and main walls with finish in the outside
with plaster. This structure generates a frame
that enhances the encounter with the windows
and the volume. Two different character for the
windows. One that finishes the volumes with
semi-transparent glass. The other one closes
the meetings between the volumes and the rest g S
of the spaces, gives light to the courtyards and

corridors.
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Underfloor Air Distribution/Radiant Slab

1_Raised floor t: 2 cm

2_ Supporting plate t: 10.5 cm

3_ Floor diffuser

4_ Supply plenum

5_ Structure IPE 220

6_ Concrete voided radiant slap t: 10 cm
7_Pipingd: 1 cm

8_ Gypsum board t: 1.25 cm

For ferpereus
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Roof Detail

1_Recessed gutter

2_Wood Fiber insulation t: 10 cm
3_ Rain screen

4_0SB panelt: 1.8 cm
5_Travertine tiles t: 3cm

6_ Fixed plate 7.5 cm

7_ Roof covering

8_Slab on platet: 1.5 cm

9_Wood Fiber insulation t:7 cm
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10_ Waterproof film

11_ Steel sheet

12_Concrete slab t: 10 cm

13_ Structure IPE 220

14_Pipingd: 1 cm

15_ Concrete voided radiant slab t: 10 cm
16_0SB panel t: 1.8 cm

17_ Okalux Evo window t: 2.8 cm

You can see the details of our wall and
connection with the roof. In some parts, the roof
stops directly by the wall and in other parts there
is a small cantilever in order to emphasize our
entrances in the street in between our buildings.

Perforated IPE in order to reduce the weight and
the quantity of materials used.

We also plan to use the roof to collect storm
water, so details of our green roof is proposed.
We will use a synthetic draining layer to collect
the water and reuse it for the irrigation of our
greenhouse or the laboratories and restrooms.




Green Roof Detail

1_ Acroterion

2_ Metal frame

3_ Wood Fiber insulation t: 7 cm
4_Vegetal mat t: 8.8 cm

5_ Water proof film

6_ Synthetic draining layer

7_ Steel sheet

8_ Gypsum board t: 1.25 cm
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12_Piping d: 1 cm

13_ Okalux Evo window t: 2.8 cm
14_0SB panel t:1.8 cm

15_ Outdoor finition t: 2 cm

16_Travertine tiles t: 3 cm

Permeable Pavement

1- White concrete pavers

2- Permeable joint material

3- Open-graded bedding course
4- Open-graded base reservoir

5- Open-graded subbase reservoir
6- Underdrain

7- Geotextile under subbase

8- Uncompact subgrade soil
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Conclusion

Asthe earth is damaged by humans, we are responsible for correcting the disasters. In the 21st century,
universities are the best chance to improve the conditions for us and the earth. Turkey is trying to play
a beneficial role in the world by science and production, and Gebze province and Gebze Technical
University bear a huge potential to advance and create positive outcomes. There are some national
plans to improve the role of this university in the future especially in sustainability-related to energy
consumption and building design. The campus of the university has the lion's share in relating the
people to scientific aspects of life. So we plan to create a campus based on sustainable designs and
aspects. In this study, based on the scale master development plans and the agricultural history of
Gebze Technical University, sustainable buildings and designs are suggested. Pointing both academic
and social accommodation functions in the campus for GTU, we suggest a main route including nature
footprints in the heart of academic sections and also our study target reduced energy consumption
by innovative buildings. One the major goals is developing the conditions to pedestrians and bicycles,
designingattractiveviews and providingeasilyreachedbicyclesfor people. Thus,theinnovationcampus
has been shaped around green technology and sustainability, by which its technology, its innovation,
its products, its research, and its development are noticed. There is a semi underground building in our
design to provide some aspects of sustainable buildings entailing moderated temperature that lead to
improved energy consumption. And also innovative methods related to green houses and sustainable
design are used in our plan including prefab elements, modular construction, shading device, simple
shape structure, green roof. Resource saving is one of the most important aspects of our project, thatis
done by bubble-voided concrete slab, Light perforated steel frame, permeable pavement, recycled grey
water system. According to the disasters in the environment, novel approach should be considered
from the very first steps in design of a building up to the end of the lifecycle of the it.
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