
0 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

  

1 

  

INFRASTRUCTURAL AND STRATEGIC STRENGTHENING OF THE SOMALI 
NATIONAL UNIVERSITY 
Reconstruction of the Gahayr campus in Mogadishu 

 
Funded by AICS - Italian Agency for Development Cooperation 
 
Developed by Politecnico di Milano 
Department of Architecture, Built Environment and Construction Engineering (DABC) 
Department of Architecture and Urban Studies (DAStU) 
Department of Civil and Environmental Engineering (DICA) 
Department of Energy (DENG) 
Department of Chemistry, Materials and Chemical Engineering (DCMC)  
Department of Management, Economics and Industrial Engineering (DIG) 

 

  

https://www.polimi.it/index.php?id=6098&L=1&sel_dipartimento=437


 

  

2 

  

CONTENTS 

 

INTRODUCTION ............................................................................................................ 3 

STRATEGIC PLANNING AND SIZING ............................................................................... 8 

RECTORATE AND PUBLIC FACILITIES ............................................................................................. 8 

STUDENTS SERVICES ................................................................................................................ 8 

TEACHING AND RESEARCH ........................................................................................................ 9 

BUSINESS INCUBATOR: BRIDGING THE CAMPUS AND THE WORLD ....................................................... 9 

MASTERPLAN ............................................................................................................. 11 

CONCEPT AND STRATEGIC GUIDELINES ....................................................................................... 11 

STRATEGY AND STRUCTURE ..................................................................................................... 11 

ACCESSIBILITY AND INNER MOBILITY .......................................................................................... 17 

OPEN SPACES AND FORESTATION .............................................................................................. 17 

SMART INFRASTRUCTURE: ENERGY, WATER AND WASTE ................................................................ 23 

PHASING STRATEGY ............................................................................................................... 28 

RECTORATE BUILDING ................................................................................................ 29 

FACULTY BUILDINGS ................................................................................................... 34 

ANNEX - ECONOMIC ASSESSMENT .............................................................................. 42 

 

  



 

  

3 

  

INTRODUCTION 

The construction of the Gahayr campus, headquarters of the Somali National 
University, started in the early '70s with the donation by Italy of 90 hectares of 
land in the western area of Mogadishu, following a specific cooperation 
agreement between the Italian Government and the Federal Transitional 
Government of Somalia. 
The project was developed by Architects Lodovico Quaroni and Salvatore Dierna 
and adapted to the specific needs of the context, according to a concentric 
arrangement, by Arch. Roberto De Fraia, sent on site to support the Somali 
Construction Authority in the implementation phase. 
The construction was financed by the European Development Fund and the 
campus, which included a central core for the rectorate, buildings for the 
departments and classrooms, services and housing for students and teachers, was 
officially opened in 1985. 
The structure remained in operation until the outbreak of civil war in January 1991 
and was later officially reopened on August 16, 2014, after suffering heavy damage 
and looting.  
Nowadays, the Gahayr Campus appears in a critical state: many of the buildings 
have been demolished, while the remaining ones are in an advanced state of 
degradation and the spaces left empty have been occupied by the growth of the 
surrounding urban fabric, in form of illegal slums. However, two of the original 
Faculty Buildings have been recently renovated and, together with some prefabs 
located in the southern area, are currently used for teaching purposes. 
The aim of the UNS4 Project, financed by the Italian Agency for Development 
Cooperation and coordinated by Politecnico di Milano, is the planning of the 
restoration of the remaining buildings, the design of the new Rectorate and, above 
all, the development of a new Masterplan that will guide the reconstruction and 
expansion of the entire premises. 
The new Gahayr campus will include the Rectorate, 7 faculties (Engineering, 
Economics, Agriculture, Veterinary, Law, Natural Sciences and Social Sciences), 
residences for students and teachers, services and sports facilities, as well as open 
spaces for agricultural and zootechnical activities. Its construction is planned 
according to a progressive logic, up to host in the final configuration about 20,000 
students. 
Politecnico di Milano, university of excellence in Italy and Europe with a 
consolidated experience in International Cooperation, is involved with 6 
departments (DABC, DASTU, DENG, DICA, DIG, DCMC) and more than 50 
professors, researchers and technical consultants. The project under development 
is therefore multidisciplinary and aims to provide technologically advanced and 
sustainable answers and solutions to the current and future needs of the National 
Somali University, strengthening the deep link between the Italian and Somali 
academic world. 

Niccolò Aste 
Scientific Coordinator 
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Reborning, slowly reborning from the surviving roots, fertilized by new energies, from new 
times. Growing slowly, according to the time it takes, adjusting the trajectory to adapt to 
changes, the climate, the context.  
So we imagine the rebirth of the Gahayr 
Campus, as if it were a park, a garden that has 
suffered hard times, but that is ready to 
reborn, full of new plants, new seeds that 
germinate, a campus full of students moving 
the first steps of a new life under the trees’ 
shadow. And the campus itself, it’s a seed for 
Mogadishu’s rebirth. A tree takes care and time 
to grow and bear fruit, like a university student. 
Like a University for a people. 
Each student, a tree. The university as a garden of knowledge. And the campus will slowly 
reborn and bear fruit. 
 

Laura Montedoro 
Masterplan Design teamleader 
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STRATEGIC PLANNING AND SIZING 

Gianandrea Ciaramella, Laura Montedoro, Antonio Capsoni, Claudio Del Pero, Alessandro 
Frigerio, Rossella Silvestri 
 
The masterplan of the Gahayr Campus has been designed to 
allow a high flexibility in settling the functional program. The 
scenario presented in this report is set upon indications and 
discussions among the involved actors and has the aim of 
illustrating a well-balanced long-term solution in relation to 
the shared needs and desires. 
The campus will be able to host more than 15.000 students, 
reaching 20.000 in a long-term perspective.  
The estimation of the presented figures and the sizing of 
spaces are based on case-studies and similar experiences, as 
well as recognized international standards. Anyway, all data 
must be considered as preliminary evaluations to be better specified and refined with the 
advancement of the project. 
The functional program is articulated according to some main clusters which are described 
hereafter. 
 

Rectorate and Public Facilities 

The Rectorate-Auditorium system sets one of the two main public axis of the campus, 
dedicated to administrative, representative and religious functions, opening the campus to 
the world. 
The Rectorate cluster offers more than 3.000 m2 of flexible spaces for offices and 
administrative services for the whole university and the different faculties. Half of them 
will be available with the reconstruction of the rectorate building, the rest can be gradually 
expanded by steps, according to the emerging needs and opportunities.  
Moving west, the cluster of public facilities includes an auditorium, a religious center and a 
guesthouse for visiting professors and authorities. 
The auditorium offers 1.500 m2 of spaces for congresses, exhibitions, events, including a 
large hall with 1.000 seats. The religious facility offers more than 1.000 m2 and it is 
candidate to become one of the main landmark of the campus, also thanks to the height of 
its minaret. 
 

Students Services 

The system of students services is the heart of the campus experience and includes a 
library, a canteen, student and professors housing and a sports center, together with 
equipped open spaces. 
The services’ cluster includes 6.000 m2 of spaces dedicated to students: 

 a library, with large spaces for personal study (3.000 m2); 

 a canteen, with 500 indoor seats and other complementary catering; 

 other spaces and services, study and relax rooms (2.000 m2); 
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 two student and professors housing for a total of 500 beds. 
 
Completing the offer of students services, the sports cluster includes a sports field with 
athletics track, two indoor gyms and other spaces for sports and leisure activities for more 
than 3.000 m2. It represents a dedicated gate to allow visitors to join public events open to 
the city. 
 

Teaching and Research 

The core of the campus is made by the buildings hosting the faculties. Such buildings are 
imagined as modules with a free plan, allowing for maximum flexibility to organize and 
reconfigure inner spaces, both in the design phase and in the future. The buildings reach a 
maximum of 2-3 floors. Roofs are available for open-air activities. 
The faculties have been sized according to three different dimensions: 

 small faculty with 500 students; 

 medium faculties with 1.500-2.000 students; 

 large faculties with 2.500-4.000 students. 
 

As a summary, the masterplan is able to host: teaching spaces in classrooms for up to 
20.000 students and faculties offices for more than 1.000 professors, 1 library for each 
faculty, study rooms, meeting rooms, conference rooms and specific laboratories for each 
technical faculty.  
 

Business Incubator: bridging the campus and the world 

The masterplan includes an innovation cluster, intended as a hub to provide services for 
students and start-ups to match the campus activities with the job market and the 
international economic environment. The building is open to be arranged according to the 
needs, suitable both for office spaces, prototyping workshops and laboratories, according 
to the synergies that will blossom. 
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MASTERPLAN 
Laura Montedoro, Niccolò Aste, Francesco Ballio, Oscar Bellini, Gianandrea Ciaramella, 
Fabrizio Leonforte, Michele Ugolini, Alessandro Frigerio 
 
The Campus masterplan has been carefully studied and developed on the basis of identified 
needs, growth expectations for the near future and state-of-the-art educational building 
principles. 
As shown in the following paragraphs, the project also demonstrates through its 
configuration, the typological choices and the interrelationships between the various parts, 
its sustainable connotation. 

 

Concept and strategic guidelines 

The design concept for the reconstruction of the Gahayr Campus of the Somali National 
University in Mogadishu moves from the study of the history of the campus and of its 
current conditions, with the aim of strengthening its identity by triggering a process of 
regeneration and reappropriation, resulting in a contemporary pleasant environment for 
learning and socializing, growing the future. The concept articulates the vision in a clear 
structure, with indications about the accessibility and inner mobility, the arrangement of 
the different functions, the role of open spaces and the relevance of smart infrastructure 
solutions for energy and water, in a sustainability perspective. 
 

Strategy and structure 

The masterplan aims at valorising the history and the identity of the campus by maintaining 
and strengthening the original structure centered on the rectorate and organized in a 
concentric system, coherently with the local topography. The original monocentric 
structure, though, evolves in a multi-centered system by activating a tension between the 
rectorate and other functions. Three main connections relate the rectorate with a public 
area hosting congress and religious facilities, with a hub of students services (library, 
canteen, study rooms, student housing) and with a sports center. These general facilities 
surround the core of the campus, set in the spaces dedicated to the faculties, organized 
along concentric linear green systems. The concentric system of segments is particularly 
suitable for imagining a phased realization, starting with the renovation of the existing 
buildings and proceeding outwards. Each clove/segment is aimed to host one faculty. All 
the new connections between the public facilities and the faculties are meant to be slow-
mobility and green connections, reducing vehicular mobility inside the campus and 
providing a high-quality learning landscape, with different characters. Around the rectorate 
the masterplan proposes the realization of a botanic garden of knowledge, close to the 
faculties’ open-spaces for studying and socializing and along the main axes, with structured 
spaces for open-air activities, with particular emphasis on the terraced system connecting 
the rectorate with the students’ hub. Finally, the south-western flat part of the area is 
meant to be dedicated to open-air and specific facilities such as farming, stables, large-
scale laboratories. This area can be arranged according to the needs and considered as an 
important potential space available for a long-term expansion of the campus, if needed. 
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The masterplan considers the border of the area as a strip including a ring road, tree rows, 
parking and technical infrastructures: a filter providing all the needed services and safety 
to the campus. 
 

  
Structure of the campus and main relational systems (left), Incremental strategy for the 

implementation of the project (right) 

  

Main functional clusters 
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Structure of vehicular (black) and slow (brown) mobility networks. 1. Main Gate, 2. Events Gate, 3. 

Service Gate, 4. Sports Gate 
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Identification of the clusters 
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View of the area before and after the Masterplan implementation 
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Accessibility and inner mobility 

The strategy for the accessibility and inner mobility is based on the will to offer a safe and 
easy access to the campus but also a pleasant experience while living and moving across it, 
incentivising slow-mobility (walking and cycling) for inner movements. The masterplan is 
marked by four controlled access: the north-east Main Gate with access to the rectorate, 
also leading to the northern parking areas; the 
north-west gate (Events Gate) dedicated to reach 
the facilities for public events; a south-west 
service gate with access to the experimental 
farming areas and open-air facilities; another 
north-east gate (Sports Gate) as a dedicated 
access for sports events open to the public. One 
ring road connects the gates with the aim of 
facilitating the patrolling of the border wall and 
the reaching of parking areas. These are located 
on the perimeter of the campus, they are all 
shadowed by trees and connected with the 
different areas and facilities through pleasant and safe paths. Inner vehicular roads 
network is reduced in comparison to the original campus project and are meant to be used 
for service reasons only. A network of shadowed cycling and walking paths is designed to 
move across the campus, with bike sharing stations strategically located. The paths are 
designed in consideration of the existing topography, combining stairs and ramps to offer 
slower or faster alternative routes for the same journeys. 
 

Open spaces and forestation 

The one student, one tree policy, coherently with the general vision, is a powerful image 
for the new identity of the campus, reborning and growing. The campus is imagined as a 
garden of knowledge and it is designed as a park offering a high-quality environment for 
learning and socializing, with open spaces offering occasions for open-air educational or 
leisure activities. At the same time, the campus 
open spaces are meant to provide specific 
solutions in terms of climate-change resilience, 
microclimate improving (shadow and winds) and 
biodiversity. Tree-rows shadow all the paths and 
roads across the campus, but also the facades of 
the buildings, providing sun protection. 
Moreover, the masterplan defends a high 
permeability of surfaces and provide nature-
based solutions for drainage, including smart 
water management solutions. The campus is 
considered as a living laboratory; the park, 
gardens and farming areas are experimental 
grounds to research and experiment about 
reforestation and agriculture in semi-arid 
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climates, managed by the students themselves as part of the learning-by-doing approach 
of the technical faculties hosted in the campus. 

 

Open spaces and forestation diagram 
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The campus ecosystem will include native species of trees, shrubs and succulents in high 
variety, reproducing the potential richness of Somali landscape and defending local 
biodiversity. Five main landscape typologies characterize the campus. The hilly park around 
the rectorate, named Arboretum, is a botanical garden, a collection of a variety of species, 
combining blossoming trees and shrubs, succulents and herbaceous plants. The Gardens of 
Knowledge are the green strips in-between the buildings of the faculties and are terraced 
or sloping shadowed green areas equipped for open-air study, lunch and coffee breaks, 
relax and conviviality. The Agricultural Fields are the open-air laboratories for outdoor 
teaching for the agriculture and animal science faculties. They occupy the flatter area of 
the campus and they are suitable for a continuous reconfiguration according to the 
emerging needs. 
Shadowing rows of trees are planted along the roads, in the parking areas and along the 
campus borders, providing a pleasant experience while moving across the campus. Finally, 
all the different areas are kept together by a relational system of spaces representing the 
most important common grounds for the campus life. These spaces are terraced areas 
planted with palms in geometric patterns and are equipped for multiple purposes.  
The water infrastructures strategy for the campus will contribute to support the 
maintenance of the green areas in a sustainable way.  
The campus aims at becoming also an example of feasible reforestation for the Somali 
context. 
 

 
Green spaces sample 
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Open spaces diagrams: softscape typologies 
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Main open space connections: hardscape 
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Smart infrastructure: energy, water and waste 

The campus is imagined as a living example of a sustainable lifestyle and of sustainable 
building solutions that are appropriate to the local context. Strategic actions for energy 
saving/generation and for a sensitive water management are integrated in the masterplan 
design and guidelines. 
 
Energy 
The campus has been designed in order to minimize/avoid external flows of energy and 
water by maximising dependence on local, small scale, reliable production of renewable 
energy, by reusing/recycling groundwater pumped within the campus and by properly treat 
sewage. In such respect the so called Climate responsive urban design approach has been 
adopted. It is most effective at neighbourhood scale, where: 

 the geometry of the built areas can be selected for enhancing shadows; 
 the materials used for buildings and streets and their colour must be carefully 

chosen to maximise the albedo and optimise the thermal mass;  
 the appropriate control of street orientation and of green areas can lead to more 

comfortable outdoor conditions.  
In Somalia, the primary aim of energy-efficient urban design is to minimise solar 
overheating and to control the indoor temperature. Thus, the goal is to find an urban 
geometry that is self-shading, using an intelligent combination of building heights and 
geometry, complemented with horizontal shading elements such as canopies, awnings and 
urban vegetation, and favouring air movements, by defining the geometry and relative 
positions of the buildings according to the prevailing winds.  
In light of the above, the campus has been designed according to the following factors: 

 detailed study of the three-dimensional volume formed by buildings that abut 
streets (so called ‘canyon geometry’ effect), to control solar radiation; 

 selection of the thermal properties of urban surfaces, i.e. heat storage and 
reflection and re-emission of solar radiation; 

 enhancement of evapotranspiration, by means of green areas; 

 increase of the natural ventilation at settlement scale; 

 use of decentralized renewable energy sources (i.e. PV and micro-wind generators 
integrated in the buildings). 

 
Wind sensitive layout diagrams 
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Climate-responsive design and energy strategy. Bioclimatic principle and renewable energy 

 

 
Wind Rose study about prevailing winds in Mogadishu 
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Water 
The project will determine a relevant demand in terms of clean water. The campus aims at 
presenting itself as an example of responsible use of this resource. The main source for 
water is constituted by relatively deep wells, requiring a certain amount of energy for 
extraction; use of water must be, therefore, strictly coordinated with renewable energy 
sources. In addition, smart solutions are under investigation for the collection of rainwater 
and the recovery of grey water both for civil use and for the irrigation of green and 
cultivated areas, in the perspective of setting an integrated and sustainable water cycle. 
The masterplan considers appropriate solutions for wastewater management, also 
evaluating the use of specific advanced solutions (e.g. phytodepuration, anaerobic 
digestion, etc.). Sustainable solutions for drainage and water storage are envisaged for 
open spaces, preferring nature-based solutions, including adaptive/responsive ones. 
The campus could be also candidate to host a permanent control unit for the quality of 
water through its whole cycle, also promoting initiatives for a better awareness towards a 
careful and sustainable use of this resource. At the same time the campus will constitute a 
living laboratory for groundwater management, providing full-scale data on the extraction 
and restitution processes, as well as for the control of saline intrusion from the sea. 
 
Waste 
The campus life, open spaces and farming areas are expected to produce a huge amount 
of waste. The proposal to include a compost facility in the campus could allow to reduces 
the amount of waste generated at the university, lessening the need for energy-intensive 
transportation. Finished compost provides a valuable resource for on-site agricultural 
activities and landscape maintenance. 

 

 

Phytodepuration sample
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Phasing strategy 

The masterplan is conceived to be implemented by steps according to needs and 
opportunities. Several alternative configurations could work properly thanks to the robust 
relational framework setting the most important connections. The strategy is also imagined 
to allow the progressive construction of the campus while the whole area is made available, 
as in the figure reported hereafter. The diagrams on the left illustrate a hypothetical 
phasing example. 
Phase 0, ongoing, is dedicated to the renovation of the existing Faculties Buildings.  
Phase 1 includes the renovation of the Rectorate building and the extension of the teaching 
spaces of the faculties in new buildings around the first study-garden. Buildings could be 
constructed in different times. The first sports equipment should be settled to foster the 
campus culture outside classrooms. 
Phase 2 includes a further expansion of the faculties, with additional teaching spaces, but 
especially implementing the faculty services with study and meeting rooms, laboratories 
and offices for professors. In this phase, students’ services should be build, together with 
the public facilities (auditorium and mosque), strengthening campus life. As for the first 
phase, buildings could be realized in different times, with variable scenarios to be 
configured as needed. The main structure of open-spaces will be completed. 
In a long-term perspective, the proposed final configuration will be reached, considering in 
any case the chance of the masterplan to adapt and change over time, learning from its 
own campus life. 
 

 
Phasing steps 
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RECTORATE BUILDING 
Stefano Della Torre, Stefano Guidarini, Camillo Magni, Tomaso Monestiroli, Giuliana Maria 
Miglierina 
 
The design of the New Rectorate is founded on the typological conservation of the 1970s 
original project, built in the fulcrum of the entire university campus. Placed in an elevated 
position with respect to the surrounding settlement, it makes of this environmental 
condition a strong point for its recognisability. 
 

 
Original Rectorate building 

 
The Rectorate is undoubtedly the most representative institutional building of the whole 
premises, and its character must be immediately expressed to the entire academic 
community, respecting the architectural and formal unity of the overall project. 
The new building, which by design choice confirms the original shape of a circular crown, 
assumes the role of carrying the historical memory of the university institution. Therefore, 
it must have immediate visibility and be representative of the cultural value that the 
university represents for the country, which development also focuses on the advancement 
of knowledge. 
 

 

New building’s concept 

 
The building will be a solid presence and an immediate reference point within the urban 
landscape. In this sense, the general masterplan confirms the centrality of its role, not 
exclusively from the geometric point of view. 
The large inner courtyard with a radius of 28 meters, freely crossed by the university 
community, is a modern Agora/garden, a meeting place, shaded by a large "pergola". This 
structure will host a large number of photovoltaic panels, sufficient to ensure the energy 
independence of the building. 
The "ring" is designed with maximum flexibility in terms of interior distribution, 
composition and functionality.  Built through the succession of a series of reinforced 
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concrete pillars of 60×140 cm at a distance of 3,2 m on the inner circle and 4,2 m in the 
outer circle, this dense rhythm makes its expressive force.  
The structural span between the external and internal circumference has no further 
structural median line; this constructive choice ensures maximum distribution flexibility.  
 

 
Preliminary sketch of the structure 

 
The New Rectorate is organized on two floors, whose total gross area is approximately 
5.100 m2. The organization on two levels, the structural freedom, as well as the circular 
crown shape, are all elements of the architectural design that allows the Rectorate to 
accommodate different plan’s configurations. Therefore, a double body configuration has 
been designed, with a central corridor that distributes office space both on the internal and 
external part of the building. A second configuration has a wider and brighter distribution 
on the internal side of the circumference, entirely facing the courtyard/garden, which 
serves larger rooms that can be used as classrooms, meeting rooms, collective study rooms. 
A third configuration foresees the possibility to use the entire section of the building for 
collective use as exhibition halls, conference rooms for 100 people, but also commercial 
spaces such as bookshops, cafeteria, etc. 
The structural configuration, therefore, makes it very easy to obtain spaces ranging from 
limited 20 m2 size rooms to larger 220 m2 size areas. 
The circular shape, which can be interrupted in several parts to allow access and crossing 
of the courtyard/garden, also guarantees flexibility in the management of energy resources 
and the construction of the entire building in different lots. The use of prefabricated 
elements, such as, for example, the brise-soleil surrounding both perimeters of the 
building, will help reduce the overall building cost (about 5 mln €).  
The flexible approach of the New Rectorate design is particularly strategic for the rapid 
growth and development needs of the campus. It is expected, in fact, that this structure 
will be one of the first to be built, immediately after the renovation of the Faculty Buildings. 
In an initial period, while the campus will be gradually expanded, the large spaces of the 
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rectorate may be partly used for teaching activities. Subsequently, as the entire premises 
will be completed, its directional function will be consolidated. 
 
 
 

 
Configuration of the building plan 

 

 
Section of the building 
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Front view of the building 

 

The large photovoltaic pergola has a dimension studied and proportioned in relation to the 
main building. It is a functional element not only for the energy sustainability of the building 
complex but also for its representativeness of the civil value of which the university 
institution is the holder. 

 

 
Concept of the shading system 

 

 
View of the building from the courtyard 
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View of the building 
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FACULTY BUILDINGS  
Niccolò Aste, Antonio Capsoni, Emanuela Colombo, Claudio Del Pero, Fabrizio Leonforte, 
Riccardo Mereu. 
 
The Faculty Buildings of the Gahayr Campus represent the last legacy of the original project. 
As their construction had it in the last century, their renovation has today a symbolic value, 
as well as practical and functional. They are the testimony of the deep link between Italian 
and Somali culture and the demonstration of the cooperation over time between the two 
countries. 
 

 
Archive photography of the Faculty Buildings 

 

For these reasons, within the framework of the Infrastructural and Strategic Strengthening 
of the Somali National University, the functional and architectural refurbishment of the 
Faculty Buildings is considered of paramount importance. 
The retrofit design concept, developed by Politecnico di Milano, aims to guarantee 
environmental, energy and economic efficiency, in order to set a benchmark for the spread 
of Sustainable Architecture in Somalia.  
A comprehensive feasibility study for the rehabilitation and functional reuse was focused 
on the Building 4, which will be used by the faculty of Engineering. Considering the strong 
similarities, the results can also be extended to the other buildings. 
 

 
Building 4 location 
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The main outcomes of the case-study are explained below.  
First of all, it has to be noted that, preserving the original design, the new one is based on 
the substantial refurbishment of the initial building configuration. Therefore, the floor plan 
and the internal walls have been not significantly modified, except for merging some 
classrooms in order to obtain larger spaces. 

 

 

Building 4 usable areas  

 
From a functional point of view, the building will contain 3 offices for the teaching staff 
(total floor surface: 41 m2), 6 classrooms with an overall capacity of about 400 students 
(total floor surface: 352 m2), a laboratory for materials testing (25 m2) and a service block.  
Although, as already mentioned, the internal distribution of the building is respectful of the 
Quaroni-Dierna project, the building has been equipped with a system of external stairs 
that allows also to use the roof areas. The terraces can accommodate outdoor classrooms 
and study spaces (total floor surface: 400 m2), as well as technical installations. The 
following image shows the distribution scheme on the roof. 
 

 
Roof terraces distribution scheme 



 

  

36 

  

 
The retrofit concept has been developed in order to ensure proper comfort levels for the 
occupants with the minimum amount of energy, according to the following main priorities. 

1. Maximize the building’s energy efficiency first, through passive solutions: all the 
passive technologies and design strategies to reduce the thermal energy demand for 
cooling are put in practice before any other measure. In detail, solar gains will be 
reduced through low-cost components, such as shading and solar control systems. 
Heat flows will be managed through natural ventilation (when outdoor temperature 
is lower) or with a mechanical ventilation system that manages air flow and reduce 
unnecessary cooling energy demand (in case of high outdoor temperature and 
relative humidity).  

2. Adopt high-efficiency technical systems and advanced control/management 
strategies: the building will be equipped with ceiling fans coupled with high-efficiency 
air conditioning. 

3. Maximize on-site renewable energy production (i.e. photovoltaic and wind energy) 
and self-consumption, to completely cover or also exceed the total energy demand 
of each building with the minimum exchange of energy with the grid. 

 
In such respect, the building will be equipped with different technological solutions for 
energy generation, air conditioning and water management, as shown below. 
 

 
 

Energy concept 

 

The required energy for the proper operation of the building will be generated by means 
of a 46 kWp photovoltaic system placed on a new shelter and 2 vertical-axis micro-wind 



 

  

37 

  

generators, 3 kW each. The produced electricity, about 90.000 kWh/year, will be used 
mainly to power the air conditioning system (chiller unit, air handling units and ceiling fans), 
but also for the other electrical loads of the building (lighting, material testing laboratory, 
electronic equipment, etc.).  
From the preliminary assessment, it has been calculated that the productivity from 
renewable sources will be able to cover over 100% of the total electrical consumption of 
the building at an annual level.  
The clean water system will instead ensure the supply of groundwater for sanitary use, 
while the wastewater system will collect rainwater and sewage separately. 
 

 
General diagram of the well and rainwater management system 

 
In addition, sewage water will be adequately treated in a common phytodepuration plant 
serving all Faculty Buildings. 
 

 
Sample diagram of the phytodepuration system 

 



38 

 

Building outline from East side 
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Building outline from North side
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Building outline from South side 
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Building outline North-East side  
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ANNEX - ECONOMIC ASSESSMENT 
 
A preliminary assessment has been carried out on the basis of the estimated surfaces of 
the presented scenario, for which the costs per gross area are estimated in a range between 
500 €/m2 for buildings of simpler construction and 1.200 € /m2 for more complex buildings. 
The average resulting costs for built spaces is 940 €/m2 (considering gross surfaces).  
For the system of open spaces and infrastructure, the costs range is estimated between 20 
€/m2 for the agricultural fields and 50 €/m2 for high-quality hardscape, with an average cost 
for the whole open spaces in 30 €/m2  Particular equipment related to water treatment and 
infrastructure are not included in this assessment. The renovation of the pre-existing 
buildings of the faculties is not included. The estimate relates only to construction and 
transformation costs, net of design costs (preliminary, definitive, executive and 
construction management) and any other additional costs. 
Values have been rounded for the purpose of this document. The estimate is to be 
understood as a pure rough indicator of the total investment required, to be better 
specified in the next phases. 
 
It should be noted that the cost of the buildings for the facilities are related to the specific 
typology, as named hereafter: 

Faculty A – F1 – Large - Engineering 
Faculty B – F2 – Medium - Agriculture 
Faculty C – F3 – Medium - Animal Science 
Faculty D – F4 – Small - Law 
Faculty E – F5 – Medium - Economics  
Faculty F – F6 – Large - Social Science 
Faculty G – F7 – Large - Science 
 

Costs estimated for the main collective facilities 

Item Short name Size Cost 

Rectorate Cluster: 

Main Rectorate Building R0  5.000 m2 5 mln € 

Incremental Additional Spaces R1, R2  2.500 m2 2 mln € 

Public Facilities Cluster: 

Auditorium Congress Center P1  1.000 seats hall 2.5 mln € 

Mosque Religious Center P2 1.600 m2  2 mln € 

Visitors Guesthouse P3 800 m2 0,5 mln € 

Students Services Cluster: 

Library and Study Rooms S1 3.200 m2 3.5 mln € 

Canteen and Food Court S2 2.500 m2 3  mln € 

Student and Professors Housing 1 S5 6.500 m2 5 mln € 

Student  and Professors Housing 2 S4 6.000 m2 4,5 mln € 

Innovation Cluster 

Start-up Business Incubator N 2.500 m2 2,5 mln € 

Sports Cluster 

Sports Field and Athletic Track SP1  4 mln € 

Sports Facility 1 (gym) SP2 1.800 m2 1,8 mln € 
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Sports Facility 2 (gym or other) SP3 1.800 m2 1,8 mln € 

Other sports facilities/services SP4 1.300 m2 0,8 mln € 

 
Costs estimated for the buildings of the faculties or clusters 

Costs by building typology 

Item Size Cost 

Building Type B 6 buildings - (770 m2)  1,5 mln €/each 

Building Type C 12 buildings - (1.060 m2) –  2 mln €/each 

 

Costs by faculty cluster 

 Item Constr. 
Phase 

Size Cost 

Small Faculty (D.Law) – Single phase - 2 Buildings (1.200 m2) 1,2 mln € 

Medium Faculty (B.Agriculture, 
C.Animal Science, E.Economics) 

Phase 1 2 Buildings  (3.600 m2)   3,5 mln € 

Phase 2 2 Buildings  (3.500 m2)   3,5 mln € 

Large Faculty (A.Engineering, 
F.Science, G.Social Science) 
 

Phase 1 2 Buildings (4.000 m2)   4 mln € 

Phase 2 2 Buildings or more (5.000 m2) 5 mln € 

 

Costs estimated for the main open spaces 

 

Item Size Cost 

Arboretum and Rectorate Areas 100.000 m2 4 mln € 

Auditorium and Mosque Square 8.500 m2 0,3 mln € 

Knowledge Garden 1 24.000 m2 0,7 mln € 

Knowledge Garden 2 40.000 m2 1,2 mln € 

Palm Terraces and Facilities 20.000 m2 0,8 mln € 

Farming Areas 200.000 m2 1,9 mln € 

  

Total Costs 

Item Cost 

Buildings  

Faculties First Phase  + Main Rectorate Building 30 mln € 

Faculties Second Phase 25 mln € 

Complete collective Facilities   40 mln € 

Total estimated construction costs for buildings   95 mln € 
Open Spaces:  

Gardens and collective areas 9,1 mln € 

Farming areas for outdoor teaching  1,9 mln € 

Parkings, roads and greenery  8,6 mln € 

Total estimated construction costs for open spaces 19,6 mln € 
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Visual map of estimated costs for the main collective facilities and open spaces 
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Visual map of estimated costs for the main buildings for the first phase of the faculties implementation  

 

 

 


