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Hybrid High is a joint study project of UNIVERSITY OF NOVI SAD — DEPARTMENT
PLANNING, THE FACULTY OF TECHNICAL SCIENCES and GRAZ UNIVERSITY OF TE
BUILDINGS & ENERGY. e

The subject of the study is the research of programmatic, design and e! ~'e;
buildings. A special focus of the work is the creation of a relationship etwe
energy” and the program structure of the building, which together crea
context.

The location of the project is the corner of Bulevar Oslobodenja and Bula_vrar
current location of the Lottery of Vojvodina. :
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Off the grid / 2000 watt society

“Off the grid / 2000 watt society” is a project situated on Boulevard of
liberation in Novi Sad. The concept revolves around the topic of liberty and
freedom nowadays regarding internet, social media, fake news and
companies tracking our movements, purchases, aspirations and personal
relationships. Off the grid is an enclave contrasting its surroundings - a space
free of internet, social media and external socio-political factors, therefore it
is a safe space for inner self-reflection and finding freedom. By going
vertically really high with the skyscraper, the unbuilt space (urban forest) is “a
space given back to the city” - there is no strict borderline of the parcel since
everyone is invited into this extroverted extension of urban space.
Self-reflection and improvement is achieved through the greenery in the
courtyard —and  peaceful atmosphere that consists of meditation
temples/chapels (a ramp climbing up to each chapel meaning “rising to your
peace and freedom®). This project is designed for everyone who is in need of
“switch off and introspect” oasis, everyane who is struggling to find their
freedom. Users of the space are voluntarily accepting change and are going
through a “cleansing cycle” which starts in the urban farest and proceeds in
the skyscraper functions (institutions of social work centre and regulatory
centre for social media, independent NGO media/newspaper agencies,
workshop/support joint space and finally, individual/isolation space
accommodating users for possible longer periods of stay. Alsp, this project
contains independent and self-reliant 2000-watt energetic system. This is
achieved through distribution of the louvers (these solar panels are primary
electricity resource and are also shielding the fagade from radiation), panels
in the urban forest which contain stone wool serving as noise reduction,
heat/cold regulation chimney system, antennas that switch off any geotag or
wifi connections (frequencies) and finally, the urban forest which reduces CO2.



Situation plan
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PESAFITRE PRSI

“Freedom is far more terrifying than slavery.”
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2000 watt society / energy concept
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Institutions For The Future - Re-thinking Worker’s University

The project is located onone of the most frequent streets in Novi Sad, Boulevard of Liberation.
Analyzing important institutional buildings and their history, we understood that common for all of
these buildings is their white stone facade.

Considering this, but also chaotic atmosphere of our location, we decided to use a plain and
uncomplicated facade that speaks to the past, but also set an example for possible architecture
of the Boulevard in the future.

The Workers university as a program is allowing us to create space that has the main goal to offer
education and improvement of qualification that will lead to a better job. Also, the quality of life
of employees is considered, and we are creating a safe and suiting environment.

We can separate the building as Base and Tower, the base is imagined as chaotic, airy space,

contrasting the institutional tower in program and aesthetics. Facade of the baseis made of glass

bricks, and it isnot fully transparent so the silhouette can be seen, which purpose is also to invite
people inside the building.

The walls of the tower are angled and oriented in a way to provide enough daylight on all sides but to
avoid direct sun and heat, inorder to save as much energy as possible. The folded facade provides a
free view, and creates plenty of diffused daylight by reflecting the direct sun between the interior panels.

Considering the thickness of the walls, we decided to put all installations in, in order to have completely

usable floor space. By representing more flexible ways of education, we decided to reflect that idea to

the inside design of the building. System of curtains is used to partition the space and allow countless
scenarios of operation and appearance.
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new paradigm of education

old

teach and move on

grading system with defined end
memorizing

strict already verified curriculum
one discipline one teacher
classroom

cultural uniformity

competitive

impersonal relationship

new

circle of knowledge

continual lifelong learning

relating

developing curriculum with students
multi-discipline, more teachers

online learning, co-studying, co-classroom
diversity and commonality

cooperative

personal relationship
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the folded facade provides a free view,
and creates plenty of deffused daylight
by reflecting the direct sun between the
interior panels

the folded wall reduce solar loads, by
providing high insulation while blocking
direct sunlight and allowing views
outside
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An incubator is a device used to grow and main-
tain life. The incubator maintains optimal tem-
perature, humidity and other conditions such as
the C02 and oxygen content of the atmosphere

inside.

Current studies show that Serbia is at
the bottom of the list of European
countries in terms of the
amount of municipal waste recycled
and composted per capita.
The need for better waste manage-
ment in Serbia was a starting point
for the project Urban Incubator.

The technology that our facility uses to
achieve sustainability is the incinera-
tion of bio waste. The aim of the proj-
ect was to offer a sustainable energy
concept as a closed circle, where there
are no by-products that pollute the en-
vironment.

All of the energy, generated from bio
waste, is used to operate different
parts of the building.

The second part of the research is
based on a survey, where citizens of
Novi Sad were asked, which institu-
tions our city lacks. The answers we
got showed that the Boulevard of Lib-
eration deserves to be, as once prom-
ised, center of activities. Locals, stu
dents, as well as passengers were in-
cluded in the project.

The Urban Incubator is an education-
al, recreational and artistic platform
for all of them. The concept of merg-
ing the factory part of the building
with the mixed-use part creates a
raw, genuine structure, revealing both
characters of the building at the
same time.

As the Boulevard becomes the center
of activities, it appears necessary to
put people in focus. By lowering the
car traffic underground, a square is
created at the intersection of the
Boulevard of Liberation and King
Peter, to which our building is con-
1ected via an amphitheater.

The tower comes as a clear reference
to the proportions of context towers.
It is enclosed and solid, for smaller
groups or individuals.

The space is defined by human activ-
ity, the concept of the project is a
space based on atmospheres, rather
than formal typology. It allows con-
nection and independence at the
same time.

Students: Mladen Kesegi¢ a7 27/2020 Anastasija Radovanovi¢ a7 50/2020 Iva Pejci¢ a7 52/2020
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questionnaire
2. What do you think the city needs from the (a)typical facilities near the train station?

1. In your opinion, which institutions are missing on the territory of Novi Sad?
3. What contents from the past do you miss on the territory of Novi Sad?
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Through the analysis of the current situation, we become interested in a discussion about THE POST-PANDEMIC global position.
What would happen in a world of heightened aspiration toward individualistic society?
We noticed that there are two contexts of the situation: physical and psychological.

2 contexts:
The first context is derived directly from concrete analysis of virus spreading and their first line of defense, known as strong immunity.
So now the concept of “healthy house” ceases to have the role of concept and takes over the role of standard.
The second context represents sociological and psychological tendencies of modern society where an individual has the main role in social
development.

Healthy house concept
Our first concept developed around a solar chimney whose role is to form uniform temperature, continuous ventilation, humidity regulation,
optimal brightness, and clean air. The main facade element is “facade pockets” which have a double role: first is a canopy over terraces, and
second is the induction of airflow, where air circulation is incited to go in the facade and easily go out without stagnation.

Self-complexity model
Theory of self-complexity is a person’s perceived knowledge of herself of himself, based upon the number of distinct cognitive structures, or
self aspects, they believe themselves to possess. These self-aspects can include context-dependent social roles, relationships, activities,
and goals of the individual, which combine to form the larger, associative network of their self-concept. Model for self-complexity suggests
that elf-aspects are “activated” in the context of relevant experience. If an individual experiences a favorable event towards which they feel
positively, self-aspects that have been activated by the experience will be associated with positive feelings. In contrast there are negative
thoughts activated by unfavorable experiences.

For that, we used Cedric Price “Fun Palace” model for content forming, where we would define activities, rather than programs.

Idea was to provide free space in every meaning of that word - our task is only to provide flexible space. So in that manner, we didn’t
define programs, but actions - because actions are changeable.



Form concept
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before/after

community opening, bringing an individual closer | community checkpoints, separation of an individual
to a group, through the architecture; | from a group through architecture;
multifunctional spaces, transformable spaces | multifunctional spaces, transformable spaces

*question of social complexity | *question of self-comlexity and integrity
*question of program fluidity | *question of new programs




content - context

from content potential
to self-forming program
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laughing//
thinking...

drinking, resting, dancing.....

Jjumping to conclusions....
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Proj ect descriprion

Nowadays, people begin to think about one stmeple fact that was known in antiquity: you do not
need to flght with nature, you need to Live tn harmony with it. it s veflected tn an art, worldview
and, of course, tn the Architecture. Previously, the building was perceived only as an tmpenetrable
shield from the outsioe world, a shelter designed to protect its owner from changeable and often
adverse behavior of the environment. Moreover, the wore progressive humanity becomes, the more it
divides ttself from Nature. (n the 215 century, we Live in an extraordinary time when the spiral of
history dectden to make a reverse turn and return people to the Nature. The general ecological
orientation and new way of thinking have created some new trends in the field of architecture.
Now architects have a new challenge, tn which they should not create barriers and shields, but
Lnclude external forces in the work of the entive building as a whole.

Until recently, mechanical ventilation was preferved to ensure natural air exchange and maintain
the tndoor climate, leaving out the possibility of creating natural convection as an outdated
technology. Now this opinion begins to change again. People prefer to breathe natural vather than
sterilized alr, anol even forgive small temperature Livegularities associated with this. i adodition,
the elimination of mechanical air exchange systems allows to provide the significant financial
and energy savings. The use of adjustable floors with a system of incluoled special piping allows
creating an inert system that produces heat in winter and cool in summer, regulates the internal
climate. The coolant tn the system cireulates according to a three-clreuit heat pump scheme, where
the external cireuit is the underground waters of the Danube River, a heat exchange clreuit with a
Freow cooler and an internal water clreult of the hot water supply system. (n winter, water from the
Domestic hot water system enters the second Loop as a heating medium for the heating system
(stince the required water temperature in the "warm floor" system Ls significa Wchj Lower thaw the
temperature for radiators). n the sumumer water from the ground sources turns to the system as
"cold floor'. The heat prump is powered by solar panels on the voof of the building. in addition, solar
panels are tncluded in the design as facade elements to generate energy for the needs of vesioents
and save electricity costs up to 50% per year.

ln terms of functional purpose, the building is designed to combine within itself two traditionally
differentiated functions as work and home. Open-plan offices protected from external noise by a
dowble facade are combined through the atrium space with and inserts of recreational arens with a
living area. ow the lower floors, there is a small shopping center with its owi exit to the greem
terrace. Thus, the concept of flowing from public space to private space is vealized, but without a
clear separation of boundaries. (n terms of wrbanism, the building creates in the arven close to the
Boulevard of Liberation a new public space for young musicians and other caring people to meet,
thereby becoming a new urban dominant, symbolizing the modern ecological future of Novi Sad
as one of the fastest growing cities in Serbia.
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1. Solar panels on the roof genernte electricity for heat pump and common needs (Like elevators);
2. Heat pump increase temperature of grownd water for a hot water supply and heating system;
3. warm / colol activated floors matntain climate control and regulate the internal temperature;

5. Fountain complexes and plants tn atrivm act as a thermal regulation system
for the atrivum climate (thermal bavvier for the penetrating atr with heating or cooling functions).

anol via double facade in office aven;

4. winter mode: automatically adjustable atrivum glazing creates an excess of pressure anol force natural ventilation; switchgenr
Summer mode: natural ventilation through operable windows tn residential area

Covpressor ()]

Heat recovery

Exhaust within
double facade

lnside preassure P+
Atrivme works as «\wWind accunulators

Winter mode:
Underground water as heat sourse for both heat water
supply and "heating" system

Second subclreuit
Heating of activated

Heat water supply thermal mass tn slab
Tu=7#5C T,=50C

do- o

Condenser =
X Throttling
valve

Flrst subclreutt

Returned water
after two clreudlts
Trer =20°C

oolang

Evaporator

zs

e

water pump
T.=5C underground water

Averade temp. 5 °C

e~




Wil awatgsls

General windl amatggts Detatled wino amatggﬁg
Nw-wind directlo

i \ ‘r

jice

/L
\ L

- Velocity (ms)

Absence of negative influence on survounding buildings
Good internal ventilation tn case of prevaling wind and avarage in other cases
wind speed tnstoe the corvidor Ls Lower thaw 5 m/s (tn comfort zone)
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ANALYSATION

NOVI SAD MAKRO

Land / Region / City
Climate
Infrastructure

NOVI SAD MIKRO

Material
Utilization/ Community

RESEARCH RESOURCE EFFICIENCY MATERIALS
The recycling atlas Atrium
Madular construction cha\ materials
Natural climate regulation Timber structure
CONCEPT BUILDING ENVIROMENT BUILDING SYSTEM

Resource efficient
Community space

Modular construction
Natural regulation

FORM DEVELOPMENT

PROGRESS

29.10.2020
12.11.2020
19.11.2020
26.11.2020
10.12.2020

FINAL DESIGN

UPCYCLE BOOKS & BEDS

Urban setting
Forn design
Perspective
Energy overview
Energy details

FLOOR PLANS/ SECTIONS

Functions / Facade details
Ground Floor

1st Floor

15th Floor

Circulation

Perspective
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CITY Novi Sad ¢ 2
AREAIN KM  EEEETe ¢
INHABITANTS SRISopAEl
STUDENTS SRESpEN
PROVIDED STUDENT DORMS  GMBSFSEE) g \
(NUMBER OF BEDS) il
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§iDe\IeIopment to a Student City

(R e

% In the last decades, the city of Novi Sad developed to a more and
p :\g‘%% & “ﬁmore important educational center next to Belgrad. Itis the =By o
pr\é ° esecond biggest City in Serbia and consists of educational roots3 sl E__,'E D
- ﬁ% %\\ from 1740 on. = £
) \\\“& The University of Novi Sad was established in the 1960s and )
\\\ oo o grew from there on into one of the most important educational ﬁc'g
S ﬁﬂw and research institutions in Serbia and South Eastern Europe2

=l

oo
o

- bers of the young population came to this educational center and

& < © stayed. These circumstances helped the City to recover from its
unbalanced populational distribution. Novi Sad grew in Popula-

& ® @“ - tion, especially in Students and accompanying that the knowled-

‘ N ge, which was to deliver, found its place in one of the ten libraries
established. =

o The boaoks followed the growth of the educational center (alt-—=

hough uneven placed), however, the beds are still behind in growth 0 g
of number. On one Student comes 0,076 beds, which means not® @E

even 1 out of 10 is provided with a bed from the University dor-
Y mitories.

3 éﬂ []\\\@§§)&Through the establishment of the University considerably num-
: \ 0
°

LS 8 1 1 ) e 1

©f
300.000 A
o D0
45 |
s ]
150,000 =
Q
S 50.000
2
% ° /
2002 2011 2019 2021 o
B students [ inhabitants

Development of population - Novi Sad

M 1:15.000
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ATE
w E
REGION North-West Serbia '
CLIMATE Continental Climate "
SEASONS Spring/ Summer/ Autmn/ Winter e . ESE

Climate Analysis
The Serbian climate in the North-West is continental, with cold dry winters, and warm, humid summers with well Sw
distributed rainfall patterns.

SSW SSE

SEASON

0 >1 >5 @ >12 ®©>19 ®>28 @>38 @>50 @ >61km/h

~ WIND: -mostely from south-east to north-west
-narrow house, let wind through / ventilation

Mar,Apr.May JunJuly.Aug >ep,0ctNov DeclanFeb -about 1,0- 1,3 m/s; not enough to generate energy

I SUN RADIATION : -strongest in Summer
"‘Q— 59 kWh/m? 66 kWh/m’ 33,3 kwh/m? 223 kwh/m* ¢ -Orientation to the south
-Big facade area to attach PV-/ Solar Panels
-Close building in summer / open in winter

0 5 mm 59 mm 413 mm 49,3 mm ~ RAIN WATER: -big aonuntin Summer/ Winter
............ -collection of rain water

------
nnnnnn

ﬁ 7-29 °C 14-37 °C 13-28 °C -10-18 °C e | TEMPERATURE: -high in Summer / low in winter
-Close building in summer/ open up in winter
-public functions need cooling/ heating

6 h 875 h 53 h 2.4 h PO - . SUN HOURS: -multiple in summer/ less in winter
-important for health
-get all in in winter/ close up in summer
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BUILD MATERIALS (L 0y e
used nowadays in the area Q '.v‘ Ea FUTURE?!

v v

v X

v v

X

Glass

Concrete

Steal

Plaster

% \ %X <

/

Future Building Materials

The Lifespan, Recycability and Availability of materials are going to be mare and more important for the building sector.
For example, we already reached the edge of sand mining in Europe, therefore, we need to import it from China. Sand is
needed for Cancrete and Plaster (depends), although concrete can be recycled in gravel it is @ material which will die out.
So why build a future building with such a material?

FACADE STRUCTURES

used nowadays in the area

Balconies are important for the well-being of inhabitants (outside space)

( J
Shading Elements o free movable and inside for residents, mostly outside for office
buildings
Cooline S o Cooling Systems are important, BUT not at the facade. Ventila-
ooling Systems tion and heating should be as natural as possible or inside the
building
Open Ground Floor . Open Ground Floors are mostly seen in public buildings, but

sometimes they are used in private buildings as public areas.
The ground floor is impartant room to arrive at a building and
get settled.
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'- | UTILIZATION/

The bulevar oslobodjenja offers
many residential buildings, as
well as workspace availability.
Unfortunately, free spaces for
the many inhabitants of this
quarter are rare, because most
of the green areas are private or
restricted areas. Thus, the peo-
ple encounter small spaces with
markets and benches.

With a new building on this
boulevard a space to encounter,
which provides space for small
businesses, should be build.

RESIdentlaI ¢ oslobodjenja are residential. The quarter between the city cen-
. ter and main station provides most of the housing as an inner
belt, which is still remarkably close to the center. These apart-

ments are more expensive than the ones on the outer belts and
do not consist of much free/ gathering space.

Ban k o......F Novi Sad has a bank quarter it is definitely here. All the city
headquarters of banks align aside of the bulevar oslobodjenja
. which provides a variety of jobs.

Commercial e ... e

Restau rant o 11e gastronomy of Novi Sad offers a great variety of food for
every taste. From the small Kiosk to high class restaurants one
A can find everything needed on this boulevard.

H Free spaces for working and learning are rarely in this quarter
- @ e
CO Worklng and the city in general. Especially in these times and also for

O start-ups ar new businesses it would be beneficial to provide
open space which can be rented and used freely.

_There are rarely green areas on this boulevard and the ones
Green area ° provided are mainly private or restricted areas.
+ A free space meeting point to gather is needed in this quarter for
the many inhabitants.
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Degradation

RESOURCEEFFICIENCY aim ——@—

Natural resource

.\ Production

stock
It means using the limited resources of the earth and not taking
them for granted. Treating them in a sustainable way is underli- n
ned by the Urban Mining Concept, which means to take a re- Recycling ;)
source and using it again. revaluation

The Process can undertake Re-Use or Recycling if possible, also
Upcycling is an option in the Urban-Mining Concept. With Upcyc-
ling one produces anather Product out of used materials with
giving new energy/ resources into the Process Cycle.

Thus, resource efficiency allows us to create more with less and
deliver greater value with less input.

Use and
Consumption

Disposal site

Re-use O

repair, pass on

Disposal



BUILDING STRUCTURE

,Flexibility of usage is the priority in future Re-use.
Floor plans, free from primary building structure, will
ensure new room organisations at all times!”

(skeleton structure)

A
RCH CONSTRUCTION & MATERIAL

EFFICIENCY
,Reconstruction friendly design and recycability

Book: of the materials are important parameters for an
Urban-mining concept thought for the future!

VNSV el o =@ (MRINICR The research started with the book
[ H-SE R N (d-IH6 MANUAL OF RECYCLING.
\VESC R IEm  Since Anja Rosen (one of the
authors) was my former collea-
gue, | heard about the book and
the overall goal to create a manual
of recycling, thus a building kit for
houses to recycle materials.
When hearing about the topic of
this Project assignment, to build
a future building, it was clear to

\

|

_
_

BUILDING FORM

,A compact building form results in a good A/\- ratio.
Because of the minimized outer facade surface and
through avoidance of thermal bridges, which e.g. occur
at cantilevered components, energy is being saved.

\

written by:

Anette Hillebrandt
Petra Riegler-Floors
Anja Rosen

Johanna-Katharina Seggewies

.

7

.
e
e

P

.

e e LUl e that | had to get more into this
implementing the main criterias  [Jelslle ' o TER RAI N
into the final building, as shown The vbOOk does ﬂOtJQSt give infor-
here. These were the guidelines ;“b%t"izas:;;;;fetebr'?"g'nbUtteifr?, ,For the purpose of the Untouched-World-Idea one
for the design process. HE ot LIS techn! needs to renounce basements at new building pro-
ques and how to apply them. , . .
perty. That saves organisms in the ground, which are

important pieces of the ecosystem- narmally it takes
100 years to build one cm of topsoil”

FLEXIBILITY OF FACADE
g SUFFICIENCY & REBOUND EFFECT

.The expectations of the building surface rose in the q

last decade and it will continue to rise Iin the next years. . _l',"”g} Practicing sufficiency is the most direct type of resour-

Possible functions of the facade: the building surfa- 1 B E:E ce protection and avoidance of waste. The most flexible

Ce as energy generator, as greenery possibility, [...J as 9 - and efficient building system is useless, if the tendency
i LUJ of high area consumption per person keeps rising.

information platform [...]. The evolutionary process of K=
the facade is focused on dismantling and exchange -

friendliness of the components’

ENERGY MANAGEMENT

.Ihe basis of resource efficient energy strategies stays
the minimized usage of energy through energy efficient

technology, such as LED lights and sufficient insula-
tion.
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CON

BUILDING E

Facade CERAMIC

Atrium GLASS

Window frame BEECH WOOD

Insulation JEANS FIBERS

Sustainable, natural materials are used to ensure a reduction of
the embodied energy in the building complex.

Wood as a construction material for high-rise buildings is new
land for engineers and architects to discover. Since Serbia has
its own wood production industry it was clear to use this mate-
rial for the construction. Although, the construction with wood
has great benefits it needs to be covered and saved from the
weather to reduce the use of pesticides.

Therefore, the facade is going to be covered with ceramics, the
material is maintenance free, a natural material, individually
shaping is possible and hybrid panels can be assembled on the
tiles.

The construction of the building will be built in a system which
can be extract, therefore, also in the wall construction no glue is
used. The insulation consists of old jeans fibers and hanf insu-
lation as well as different layers of wood.




CEPT

VIRONMENT

COMMUNITY_

Public spaces are indispensable for healthy, working communities inside a city or village. Among city buildings,
there is a network of spaces that create and strengthen connections at different levels of influence. In a book, they
would be between the lines: the implicit meaning between concrete, or wood.

In my research | presented 10 for connecting peaple in public spaces, one of them is to generate a positive use of
space and increase urban vitality. In addition to focusing on high-density and saving space, it is crucial to consider
the free public, green areas one can encounter and spend time, not just in summer, but all year round.
Guaranteeing accessibility and visibility to the community space, connections between the ground level of the buil-
dings, the sidewalk and the streets are made, through the open ground floor.

SHELTERED AREA

FRAME THE SPACE

MEETING POINT

SET UP CONNECTING ROUTES:
ACCESS ROUTES

ROTATE/ CUT BUILDINGS:
ROTATE TO THE SUN

FORM GREENHOUSE AREA:
USAGE ALL YEAR

MINIMALIZE SHADE ON
OTHER BUILDINGS

PROTECTED FROM
WEATHER

FORM ENTRANCES VENTILATION

URBAN SETTING

1. BUILDING KEEPS THE LINE OF THE BOULEVARD HOUSING,
30m THE SMALLEST BUILDING

2. BUILDING TO CIRCLE THE PLACE TO THE NORTH-WEST
50m TO NOT SHADE OTHER BUILDINGS
WORKS AS A WIND DEVIDER, VENTILATION

3. BUILDING THE HIGHEST TOWER IN THE NORTH
80m as ORIENTATION POINT

IS NOT SHADING OTHER BUttB

-

GS OF THE COI\/IPLEXO R
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BLACK DAPPLE SHEETS
CLAYTEC GREENTECH 700
MYCOFOAM

Thickness: 25,4mm

CARDBOARDWALL
Thickness: 30mm

_ULTRA TOUCH DENIM ISULATION
Thickness:51mm / 89mm / 140mm

CON

BUILDING

-
. \\\\\‘\}\\\\\\\ N ";

"

SOREE

FLUMROC ROCK WOOL
Thickness:40mm / 50mm / 60mm

\ﬁ,

SILVER FIR . s

Thickness:15mm / 20mm ?
LIGHT BROWN ASH ‘

Thickness:15mm / 20mm j-

-

~

~ CAPATECT HANF FLEX ISULATION
Thickness:40mm / 50mm / 60mm

SRR
SN AR

FJ
~ REAPOR (4
Thickness:24,5mm / 50mm
#,
-
Functional walls/ windows
60cm
Enables a very good window to wall ratio, reduces loss of
energy.
U-Value of the wall: 0,13 W/gmk. - . ‘
U-Value of the tripple glaze window: 0,7 W/gmk. -
Thickness of recycled walls takes a lot of space 60cm M D LA R
Walls are used as space to sit, storage, learn T C O N S T Q l I CT D N
PLACE TO AS BOOK AS WORK Accor.ding.to Allison Arieff & Bryan Burkhar.t, the autljors of the book ”Pref.ab”,.use of wood in quular coqstruction .is the most common
SIT SHELF PLACE practice since the seventeenth century. Using wood in modular construction is greately beneficial due to its properties as a construction
: material. Wood is easy to manipulate by hand or with machinery, has low toxicity, is biodegradable, is easy to reuse and recycle, and is af-
fordable.
i X Prefabrication in a factory allows the wood to stay dry and at a constant temperature while being precisely cut and fitted to exacting tole-

rances. Prefabrication minimizes waste, saves resources, and simplifies recycling of waste. Since this Projects focus is resource efficiency in
the building industry, the walls insulation will be a composition of different layers with recycled materials. Therefore, the material with the
L] best CO? footprint will eb the ULTRA TOUCH DENIM INSULATION, which consists of old textile fibers.
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~ FORM DEV

After comments has been made
the design evolved vertical-
ly instead of having a line-up
( . WA i of function they were mixed
| _ " 2 through the buildings and piled
’ £ < 2 ; up. Also, the Atrium works now
3-dimensional as buffer zone
jagties between outside and the towers.
Furthermore, the hybrid-wood
b a : structure made progress in
l ) terms of static and placement.
The three towers are erected,
thus the sun light would touch
all towers at all times of the day.

//’// \
/7 !
FRAME THE SPACE SHELTERED AREA MEETING POINT
SET UP CONNECTING ROUTES: ROTATE/ CUT BUILDINGS: FORM GREENHOUSE AREA:
ACCESS ROUTES ROTATE TO THE SUN USAGE ALL YEAR
MINIMALIZE SHADE ON PROTECTED FROM
OTHER BUILDINGS WEATHER

FORM ENTRANCES VENTILATION



Before the last presentation

in this year the design develo-
ped. The critique of the former
building not respecting it's
surroundings and the form being
too symmetric, for an energy
efficient building, made sense
and thus the design process
continued.

Further on, the building should
look like one and not shade each
other too much.

o |
tLOPMENT ‘

2020 !




FINAL

Adress

Site area
Planned ground area

Dimensions of a tower

Average TFA per floor
Storeys

TFA

UFA

Space efficiency

Shape Factor A/V

UPCYCLE BO

URBAN

DESIGN

Bulevar oslobodenja 30,
Novi Sad 21000,

Serbia

3523 m’

ca1875m?

ca. 20mx21m

1.080 m*

25+13+4= 42 + open ground floor
9.000+5.680+1.440= 17,120 m*
6.192+3.600+1.296= 11.088 m*
0.73

0.23

The calculations are made without
considering the atrium area, becau-
se it is not a warm zone. Since the
atrium contains all the community
functions it is the heart of the buil-
ding complex.

Adding the atrium-space the new
constructed building is slightly
over the volume of the old building.
Therefore, one need to consider
the additional open space which is
gained with the new building and
contributes to the community life in
Novi Sad.



Taking everything into account,
the conception occurs because of
many factors which were analysed
previously.

First of all it was important to

create a maximum volume to use,
as cities get denser from year

to year. After that the volume is
divided and stretched throughout
the site area to create room and
enable the incidence of sunlight.
Therefore, the high-rise with 80m
is positioned on the north corner
on the site, and a free space is
placed to the south protected from
the noise of the boulevard.

To keep a maximized volume, the
fourth tower is placed in the midd-
le of the arrangement as an atrium
which does not shade the other
buildings. The last step involved
the structuring of the complex and
opening it up to the public with an
open ground floor.

OKS & BEDS

DESIGN

CON

CEPTION

FLACHE

MAX VOLUME

SEPERATE

STRETCHING

OPTIMIZE

ADJUST

STRUCTURE
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The building is oriented to the
south to ensure as much lightning
as possible in the buildings itself
and the atrium.

All community functions and mee-
ting areas are inside of the atrium,
the garden area or inside of the
library/ student hub on top of the
buildings, which ensures sufficient
lightning.

The building shape evolves, the

: ; ; towers are stacked up from the
B iy = 7 free ground area to the south to the

) Y /r ' L 1Z (' . 80m tower in the north. The atrium
7 ’ } / is located in the center to maxi-
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§ mize the expose to sun irradiation
in winter, which also supports the

% = 4
—— heat recovery system used.
g [ The building has a timber structure
g to ensure the reduction of the em-
bodied energy.
]
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UPCYCLE B

ENERGY

SUMMER SECTION WINTER SECTION ‘

—'—"’:’;OPERABLE WINDOWS ) /
ATRIUM AS VENTILATION, OPENED UP IN ~enables nalural venilaon ATRIUM AS HEATER, CLOSED UP IN WINTER, i ai \
SUMMER,LET W”\ID TH ROUGH west to east GATH ER HEAT UNTER ROOF -block natural ventilation \ B

~-heat can gather in atrium

ROOF GARDENS,HELP TO BLOCK SUN HEAT RECOVERY SYSTEM
IN SUMMER
€ ROOF GARDENS, LET SUN THROUGH IN WINTER
PHOTOVOLTAIK/ SOLAR PANELS ON FACADES, \
GENERATE ENERGY AND HEAT HYBRID PANELS FRESH AIR THROUGH WINDOW OPENING

-energy/heat supply

WINDOWS SET BACK IN THICK
WALL, THE SUN IS COMING IN

WINDOWS SET BACK IN THICK WALL TO
PREVENT DIRECT SUNLIGHT TO COME IN

"'\I".. b '.“
__,,." P o
“DIRECTED AIRFLOW
t-through settings and g
rotation of the buildings

5 VY
HEAT RECOVERY SYSTEM 3

-use waste heat in atrium
up ground water

JAANANN

108 LYY

SHADING ELEMENTS

-sun protection

LFRESH AIR
preheated fresh air for the offices
{land student dorms to minimize

SUN ENERGY
-heat up atrium HEAT RECOVERY SYSTEM

Y

|
alli; Jial:aliali Jiaf:alial

heat loss.
ot -use waste heat in atrium ‘
o7 = -heat up ground water /]
X 183} Wb gioung, waler, >

[ | : T — -5

[}

SUN BLOCKED
-windows set back
in thick wall in office

iB7EGL Lakea) i Wa):aliali fial:alial
|

areas I
= THICK WALLS THICK WALLS SUN ENERGY
= - -heat i
= @ E E [[STACK EFFECT | — -high insulating ~high insulating E E E g—g Nl stu%aentgl%‘grrlnns rough
N N E = it E*Dasswve ventilation | [ | building envelope building envelope N E E‘ i E window setting
= | CY E
£l = =
E@@\ ng! = = EQEM = -
“ EPERABLE WINDOWS J E— Q EOPERABLE WINDOWS
-enables natural ventilation J] S —closed up to heat up . —
............ e — — atrium E =
............ - JL 1 ] E L, \ L L Il
NS = — GREEN ROOFs ‘"""
9553\]6 Rr(nji?rgc%male - Il N -improve microclimate I I
-rainwater buffering 3 EEF}“E | g— — :lrat\nwate( buffering
-reduces heat Fy = E ‘ [ | €t sun in
1 ’
e | — &
HYBRID PANELS SN e N
-energy/heat supply - —
l S [ NN
N : -
N | ‘
; 3 AIR DWELL AIR DWELL
/\ / ; y -fresh air to be Y, -fresh air to be
/ oy : cooled down 0 heated up
\/ : AA ] | NN | M

GROUNDWATER USAGE
-heat pump and heat exchanger
-for cooling/ heating

|
2

- fOr COOlING/ heating

GROUNDWATER USAGE
A —N€3t PUMP aNd heat eXChaNQe! ———

J




MEETING POINT/
OPEN SPACE AREA
COMMON ROOM FOR STUDENT DORMS

1 L]

/
alii

ca. 55m high

GREEN ROOF
REDUCE HEAT

ca. 25m high

rpnr
P

ca. 80m high

LIBRARY/
STUDENT HUB

STUDENT
DORMS

The functions used in the building
has been defined after the analysis
of the region and city of Novi Sad.
As Novi Sad became a student city,
the knowledge from all over the
world was delivered to the city.
Unfortunately the rise was not fo-
lowed by the provision of affort-
able student dorms. Nowadays,
only 1 out of 10 students will get
a student dorm offered by the Uni-
versity, therefore, the new building
complex .UPcycle books & beds'
will provide this function.

In the city of Novi Sad it is diffi-
cult to find open working spaces
and rentable space for startups
and freelancer. This will be covered
from the new building by providing
Co-working spaces and Student/
Library hubs.

An open meeting space, as well as,
the community rooms of the stu-
dent dorms are made available in
the Atrium, which serves as a buf-
fer zone between outside and in-
side. To strengthen the communi-
ty of a city and unite the diverse
cultures of Serbia it is important to
create open meeting spaces.
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Hybrid High Master Studio

WS 2020/21

MASTER STUDIO - GRAZ UNIVERSITY OF TECHNOLOGY - INSTITUTE OF BUILDINGS & ENERGY -
UNIVERSITY OF NOVI SAD - DEPARTMENT OF ARCHITECTURE & UBRAN PLANNING

Highrise Gardens

Kenan Isakovic

Supervisors: Prof. Brian Cody, Prof. Dragana Konstantinovi , Christiane Wermke, Maja Momirov,
Slobodan Jovic, Sebastian Sautter, Aleksandar Tepavcevic



CONCEPT DEVELOPING - WHY ?

- The idea behind the project is bringing back something
the city lacks and that's a meeting/assemlby areas and green
spaces that are open for public use as well.

The goals of this project was to give people the opportunity to
live in the middle of a city, in a high rise with green gardens
available for use.

The form that the project took is a result of a base idea and
implementing the results of the climate and situational
analysis into it.

Almost 75% of the building is used as an energy source with
implementing the energy design into the facade which would
help to keep the energy waste from the city low.

After finding out that Serbia and Novi Sad had a problem with
unemployment | wanted to dedicate my project into something
that that could offer more working places as well. (not only by
the expanded Store levels, the office areas or the Gallery, but
by people who'd take care of the building and also take care of
the green spaces inside of the building and outside of it).

One of the most critical groups that got a big unemployment
rate in Serbia are the elders (war veterans, old age groups) so
flower grooming is something that would generally be good
for that group.

Sport activites are something that | had to include into the
project as the sports culture is huge is these areas of Europe.

This project was made as a suggestion how would people
be able to create green areas in parts of the world where it's
lacking. By moving these green areas inside of the building
and still allow people to use it.. That wuld help improve the PR 8 > % :
quality of life within these types of populated and rushy areas. g R oy j ol |l T T
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CONCEPT IDEA
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Monthly Rainwater in Novi Sad

Novi Sad Serbia Average Monthly Rainfall =
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Temperature in Novi Sad

Temperature - Novi Sad, Serbia
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ANALYSIS AND ACTIVE HOURS
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FORM-FINDING
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Basic Form

Rotating the areas to maximize
solar performance and reduce
energy demand during active hours

Adding Form

Cutting the Form to cast less shadow on
the surrounding

Adding horizontal
connections
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SHADOW ANALYSIS
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ENERGY SYSTEM

- HEATING / COOLING

+116,40m

+103,40m

+91,40 m

+62,40 m

+40,50 m

+36,50 m

+33,00 m

+28,70 m

+18,20 m
+13,90 m

+9,90 m

+4,50 m
0,00 m

-4,50 m

Heating/Cooling

The Heating/Cooling system uses the
underground water (river Danube). The
water gets pumped and heated/cooled off
underground before getting pumped into
the building. It is used for a floor-heating
system.

An important aspect for the heating and
cooling are the automatic regulated
panels behind the windows with
integrated PV-cells which allow more

(winter) or less (summer) sunlight intake.

Another important part for the energy
concept is the winter garden that
stretches out almost through out the
whole south side of the building. It works
as a buffer zone, keeping the heat in
summer to go into the building by cooling
it off and protecting the residental part
from the cold winds in winter.

A heat recovery is provided so that the
water doesn't get too hot/too cold while
passing through the building.

— Heat recovery

R WINTER - Novi Sad
i automatic shading
= elements with PV-cells
50% less sunlight intake
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ENERGY CONCEPT

CONNECTION ZONES
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3D VISUALISATION
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MAIN IDEA

The main idea of the design is to create a project which combines a selection of functions
needed on a daily basis such as apartments, offices, common areas and a market, not
exclusively for the residents but also for the people living close by to reduce unnecessary
commuting around the city. To extend the idea of reducing traffic in the city a vertical
farm is added to the design which helps with reducing the delivery routes of food.
Furthermore, the vertical farm completes the project as it additionally connects to the
other functions through providing them with fresh vegetables and creating an energetic
interaction at the same time.

The design process itself started with experimenting in order to find a good initial form
which interacts with the natural forces prevailing on the building site. The final product is
a triangle form which enables an optimal amount of light to get into the building with
rounded off edges in order to prevent big wind pressure on the building.

To maximise the density of the design the volume had to be increased. In order to prevent
the volume from getting to deep multiple volumes were added to the design. The position
and orientation of every volume is tailored to their functions and their requirements.

As multiple functions of the project interact with the vertical farm by exchanging used and
cleaned air, they will be connected through a double skin facade to also visualize the
connectivity of the functions with each other on the surface.

The major part of the building will be covered in 50% translucent ptfe fabric shading
elements. These not only will prevent direct sun radiation from getting into the building
but also reduce air and noise pollution from the boulevard. In connection with the
apartments, the offices and the kindergarten the shading elements are individually
rotatable and adjustable as needed which additionally allows a wide visual field. The ptfe
fabric in front of the food market will be motionless and homogeneous.

The shading elements of the vertical farm will consist of 60% translucent amorphous solar
glazing. As the color of the glass is adjusted to the white ptfe fabric it forms a homogenous
overall picture. This gets even strengthened as these glass shading elements are also
rotatable into an open position to let sun in. Furthermore, these amorphous solar glazing
elements will be able to harvest solar energy.

Cut outs of the volumes are positioned between the functions to create attractive and
green common spaces for residents, people working in the offices and the public. Some of
them are inside the envelope, some are positioned on the outside. These areas will be
connected through a ramp in the atrium which got formed by creating the facade
envelope.



MAIN IDEA

FORM VERTICAL FARM DOUBLE SKIN FACADE PTFE FABRIC
/ SOLAR GLAZING

The interaction of the design with energy starts with the basic form of the design as it tries to catch as much southern light as pos-
sible. Even though the form got extended afterwards it still aims to provide as much daylight as possible inside the building. The
idea of the vertical farm wants to make the building more hybrid in a not so common way as it provides the residents with food,
invites other people to get into the building to eat, spreads in the surrounding areas as the products of the vertical farm will be sold
and it enables energetic interaction as air is getting exchanged inside the building which will provide the enlivened areas with cle-
ned air. Like this a connection between everyone using the building and every function inside the building occures. To show this
connectivity a double skin facade is wrapped around all the functions which are part of the vertical farm air exchange. To comple-
ment the project the facade will be partly covered in ptfe fabric, which prevents direct sunlight as well as air and noise pollution
from getting into the building. The facade of the vertical farm will be out of solar glazing which not only will provide the building with
energy but also functions as shading elements.
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SITE ANALYSIS & FACADE FUNCTION - SUMMER

21stof Ju
15.00

:|:- June: 88mm
' July: 57mm

21st of June
12.00 Q
|11 PRECIPITATION
ne

SUN DATA ’71

9h average sunshine duration |
79 kWh/m? diffuse radiation
190 kWh/m? global radiation

SHDADING ON ADJAJACENT BUILDINGS
21st of June ™~
18.00

TR o Do
SOLAR GLAZING 60rﬁ\?\\ ' | mﬂﬂﬂﬂl
SH‘I‘D‘A‘D‘I‘I;I“(; ‘6‘#\/‘-‘\:DJAC‘I‘E\I‘\‘IT BUILDI ’ f
RN W T PTFE FACADE
Bl 1 (( NOISE POLLUTION
e R
20m IV

I

15m

u
[T
I/
=
=




SITE ANALYSIS & FACADE FUNCTION - WINTER
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FORMFINDING

SITES FORM ORIENTATION | POSITIONING
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BOTH BUILDING SITES ARE USED THE INITIAL FORM IS A TRIANGLE ORIENTED TO GET A HIGH DENSITY WITHOUT CREA-
IN ORDER TO MINIMISE THE NORTHERN FA- TING A DEEP BUILDING MULTIPLE VOLUMES
CADE ARE ROTATED AROUND THE MIDDLE OF THE
THE EDGES ARE ROUNDED OFF TO REDUCE BUILDING SITE AND POSITIONED REGARDING

WIND PRESSURE ON THE FACADE THEIR FUNCTION



FORMFINDING

VARIATION CUTS CONNECTION ENVELOPE
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A LOW RISE BUILDING IS ADDED TO PARTS OF THE VOLUMES GET CUT OUT THE PUBLIC FUNCTIONS OF THE BUIL- TO FINISH OFF THE DESIGN THE FUNC-
COMBINE THE VOLUMES ON THE BOT- IN ORDER TO GET ATTRACTIVE COM- DINGS WILL BE CONNECTED THROUG TIONS WHICH ARE EXCHANGING THEIR
TOM MON SPACES BETWEEN THE FUNCTI- A RAMP SYSTEM POSITIONED IN BET- AIR WILL BE COMBINED THROUGH A
TO ALLOW PEDESTRIANS PASSING UN- ONS WEEN THE BUILDING VOLUMES DOUBLE SKIN FACADE

DERNEATH THE BUILDING THIS LOWRI-
SE VOLUME WILL BE LIFTED

THE HEIGHTH OF THE VOLUMES VARIA-
TES IN ORDER TO PREVENT OVERSHA-
DOWING AND TO INTENSE VIEW CON-
NECTIONS BETWEEN THE TOWERS



VOLUMES

EXISTING BUILDINGS NEW PROPOSAL

[

THE NEW PROPOSAL FOR THIS SITE NOT ONLY OFFERS A MUCH HIGHER DENSITY AND USEABLE AREA, IT ALSO HAS AN
ADDED VALUE DUE TO IT'S HYBRIDITY AND OPENNESS TO THE PUBLIC. THROUG THIS NOT ONLY RESIDENTS OF THE
APARTMENTS WILL SPEND TIME IN THE PUBLIC COMMON AREAS, BUT ALSO PEOPLE FROM THE SURROUNDING CAN
JOIN THEM WHICH WILL CREATE A BIGGER CONNECTION AND BOND BETWEEN THE RESIDENTS OF THIS NEIGHBOUR-
HOOD FROM WHICH THE WHOLE AREA WILL BENEFIT.
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FLOORPLAN 3rp LEVEL 1:500 o | |

1 Entrance

2 Atrium

3 Market 4257 m?
4 Restaurant 1056 m?
5 Vertical farm 1652 m?
6 Storage 1004 m?
7 Processing 502 m?
8 Offices 6372 m?

9 Kindergarden 696 m?
10 Transition area

residents 1416 m?
11 Area for residents 1416 m?
12Apartments 12036 m?
13 Common Space 2500 m?
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BUILDING IN USE - HYBRIDITY
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FACADE FUNCTION & PLACEMENT
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FACADE - SUMMER - APARTMENTS, OFFICES, KINDERGARTEN 1:50
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\ /
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DOUBLE SKIN FACADE

PREVENTS STEEP SOLAR RADIATION FROM
GETTING INSIDE THE BUILDING

MORRINSL 50 % TRANSLUCENT PTFE
SHADING ELEMENT .
\ / INTERCEPTS SOLAR GAIN
P DURING DEEP SUN

POSITION

“ max. +37°C
min  +14°C /

NATURAL VENTILATION DUE TO
W STACK EFFECT (SOLAR CHIMNEY)

THERMAL ACTIVATED CONCRETE
CEILING FOR COOLING
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U - VALUE: 1,40 W/(m?K)
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DOUBLE GLAZED FACADE REDUCES CONDUCTED HEAT
GAIN AND CONTROLS INNER SURFACE TEMPERATURE

50 % TRANSLUCENT PTFE SHADING
ELEMENT INTERCEPTS SOLAR GAIN

EXTERNAL GLASS FACADE OPENED DURING
SUMMER TO PREVENT OVERHEATING



ENERGY CONCEPT
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