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ABSTRACT

This report presents a design for an urban opera-
tion of social housing in Vilsundvej in Ngrretranders
located in Aalborg @st. The project aims to implant
a sustainable complex, with a stronger attention to
social sustainability, creating a place where resi-
dents are the main concern. Different methods and
steps have been used to arrive at this goal. An anal-
ysis phase, studying the statistics of the areq, looking
at the climate information but also going on site,
experimenting it and talking to the people living there,
questioning their way of living in this areq, their needs
and wants. Workshops took place to start the implan-
tation on the site and the design of indoor spaces and
layouts. The project has an urban dimension, includ-
ing not only the buildings but also shared spaces, a
common house, the road and paths through the site,
leisure activities and green areas. Technical mediums,
such as Climate Studio, BSim and BE18, were used dur-
ing the whole process, helping especially during the
volumetric work and indoor climate. The project is
centered on social sustainability but also on tectonic
construction, net zero building, adaptability, biodiver-
sity, community and wellbeing. The design results in
a complex of different buildings, for each profile, a
sustainable construction, aiming for net zero building
using passive and active strategies, diverse shared
spaces, encouraging meeting between everyone and
by all seasons, and an attention to nature, allowing
biodiversity to fulfill.
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PROJECT
DESCRIPTION

The project site is located on Vilsundvej in Narre
Tranders, close to a residential area of social hous-
ing. This opportunity-rich space gives potential to
expand the existing housings, while providing a cohe-
sive and secure urban district. This proximity allows us
to use the strengths of the area around and work on
its weaknesses to offer a new neighbourhood cen-
tered on safety, community engagement and social
cohesion.

The design strategy is based on an analysis of the
site and its surroundings, using both the qualities
and challenges. The proposal reaches an urban
density between 70 and 100% and includes details of
selected typologies. The project contains two of the
three typologies: typology A: dwelling for one or two
people with a gross area of maximum 75 m2. B: a
shared accommodation for five families, where three
families consist of a single parent with one child, and
two families consisting of a single parent with two
children of maximum gross area of 450 m2 overall.
And C: a housing unit that is accessible for one or
two elderly people with a maximum gross area of
85 m2. The social approach cares about every user,
offering them all safety, commmunity interaction, sense
of belonging and celebrating diversity. The technical
approach prioritizes a sustainable settlement, net-
zero housing and the use of organic materials.

The project also integrates all necessary infrastruc-
ture such as parking for one per two residents, bike
parking for each inhabitant and shared outdoor lei-
sure areas that will cover a minimum of 3000 m2. This
report unfolds all the phases of the project, from the
analysis to the final iteration and through the design
process, sketches and conclusions taken.



READING GUIDE

This project report introduces the task of designing
sustainable-tectonic architecture with a focus on
integrating social sustainability and climate impact.
This is followed by a paragraph of analysis that pro-
vides a deeper understanding of the project site’s
location and relation to the surroundings, as well as
a study of how people who already live in the area
experience it and want the area to remain or be
changed. These analysis helps form the foundation
for the further work on a concept.

This is followed by an introduction to the design pro-
cess, where various design studies have helped to
form the final design proposal. As a continuation
of this, the final design proposal is presented in the
presentation paragraph. Here, the design’s func-
tions, materials, construction and connections to the
surrounding areas are visualized. Finally, there is a
reflection on the entire project and a conclusion that
collects and summarizes the most important points
that have been made throughout the report. At the
back of the report is an appendix.

The report includes the following pages. Below is a
description of what they describe:

Headline

INTRODUCTION

Introduction

SUB CONCLUSION

Sub conclusion

Design choice

ill. 1: Reading guide



METHODE

The project utilizes the Integrated Design Process
(IDP), developed by Mary-Ann Knudstrup. The method
works to unite architectural and engineering disci-
plines into a cohesive whole throughout the design
process, optimizing aesthetics, functionality, indoor
climate, and sustainability through an iterative
approach. The Integrated Design Process consists of
five stages: problem identification, analysis, sketching,
synthesis, and presentation (Knudstrup, 2004).

01 Problem Identification: This stage involves identi-
fying a challenge related to the project brief that the
work can address and attempt to solve.

02 Analysis: Here, all information influencing the site is
gathered, including factors such as solar studies, wind
patterns, vegetation, and similar conditions. Regula-
tory requirements, local plans, and municipal plans
are also examined during this phase, alongside the
use of both analog and digital sketching tools.

03 Sketching: Here the project’s architectural and
engineering work begins through sketching, mod-
el-making, and design development to create a
design proposal that satisfies requirements and
ambitions regarding both technical aspirations and
aesthetic considerations. This phase in particular is
repeated multiple times until a satisfactory design
emerges.

04 Synthesis: All details, qualities, and aesthetic
choices of prior phases are brought together into a
holistic design proposal.

05 Presentation: Lastly, the project’s process and
qualities are communicated through a report, mode|,
or other medium. This includes documentation of the
methodology behind various calculations and design
decisions (Knudstrup, 2004).

Al tools were used as a proofreading tool to cor-
rect grammatical errors and improve readability. All
design work and content are authored by our group.

Problem

Presentation

Final design

ill. 2: Methode
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THEORY

Social housing

Social housing appeared in Denmark after the first
World War, where the population number in the cit-
ies increased and the apartments were too small
and dense, which resulted in diseases and epidemic
(Dansk Arkitektur Center, 2019). The goal was to create
housing with a thought on creating more light, bigger
apartments, spaces between the buildings and also
reduce the rent. In the 1920s and the 1930s the archi-
tects focus was on creating apartments with only the
most necessary space for each room to get a proper
apartment. The idea of these apartments was mass
production and social equality. In the 1970s the focus
changed to more flexibility and personality for social
housing, and in this time it changed to more decen-
tralized communities, where the common house and
thoughts on the green environment became a part
of the values (Dansk Arkitektur Center, 2019).

Sustainability

Sustainability is the combination of economic, social
and environment. The environmental aspect relies
on biodiversity, climate stability, reducing pollution
and waste. The economic one talks about a fair
distribution of resources, avoiding destruction of
environmental systems and avoiding systems based
on exploitation. Social sustainability is about equity,
social justice, inclusion, diversity, democracy and
quality of life. The goal of sustainability is to combine
all three aspects, on the same level (Peters, T. 2016).

Social sustainability

In Bo-miljg, written by Ingrid Gehl, in 1971, the envi-
ronmental psychologist makes a list of 8 needs she
considers essential for a sustainable architecture
(Peters, T. 2016). The project follows these needs and
integrates them in the design.

Human contact: people should be able to meet and
interact with each other. To do so, opportunities to
meet must be given like benches, courtyards and
play areas. Social studies shows that human contact
improves the well-being of inhabitants.

Privacy: a balance between private and public must
exist. Calm areas have to be provided, isolating from
noise and crowds. Both private and public areas with
these qualities will be appreciated.

Varied experiences: in the buildings’ sizes, materials
used, width of outdoor spaces. The experiences also
varies following the months, as the inhabitants use
the space during the whole year it's important to take
season changes in consideration.

Purposefulness: having a sense of community and
a feeling of belonging in the area lived in. Providing
spaces to be active, such as gardens, shared rooms,
or volunteer groups maintains this feeling.

Play: Gehl argues that play is not reserved to chil-
dren but is needed by people of all ages. It doesn't

have to be in the form of a playground but must be
expressed with spatial and sensory experimentation.

Structure and orientation: simple wayfinding and
visual cues helps developing a safe feeling around
the area. A clear spatial organization is also good
for people with dementia, handicapped and elderly
people.

Ownership and identification: being able to person-
alise its living environment, giving control over the
place. Spaces must be easily customizable, letting
freedom for furniture, colors and adaptive way of
living.

Aesthetics and beauty: working on the indoor envi-
ronment with parameters such as light, view, form
and materials impact the feeling inside of the
buildings.

Environmental sustainability

One of the components of environmental sustaina-
bility is biodiversity. Biodiversity describes the relation
between living organisms and the environment they
live in (Habitats & Molio, 2024). It focuses on every
species and every ecosystem. It is described by the
interconnection of three levels: the variety of genes
inside a single species, the variety of species (plants,
animals and microorganisms) in a given area and
the variety of ecosystems (forests, oceans, wetlands,
grasslands etc.). In all three levels an important fac-
tor is the interaction between all species.

With the urbanization and the growth of human
activities, this relation and balance changed. The
occupation of lands by construction, urban spaces
and the resource consumption of primary resources
leads to biodiversity loss. As all species are inter-
connected, the loss of one will impact all the other
ones, including human life. If too many species of the
same ecosystem were to disappear, the ecosystem
itself would collapse. This could have impacts such
as pollination, water purification or fertility, having
direct repercussions on food production for humans
(Habitats & Molio, 2024). The birds, insects and micro-
organisms are relevant for agriculture and must be
preserved. The consequences also concern human
health, economic and social life aspects. It is essen-
tial to protect the biodiversity of a site when planning
to work on it.

Based on “BIODIVERSITET | BYGGERI OG BYUDVIKLING”
(Habitats & Molio, 2024) there are five keys jus-
tification to work and integrate biodiversity in a
construction and urban project:

The biological justification: the ecosystems need
to be protected to ensure a balance and to pre-
vent from the risks mentioned earlier. It is important
to consult each species and their role (pollination,
seed dispersal, decomposition, soil formation etc.) to
know which aspect is in danger and which species
are to worry about. The goal is to have a diverse pro-
file of species, not only by number but especially by



functions. To do so, an analysis of the existing eco-
system must be conducted.

The economic justification: a good biodiversity
reduces natural risks (flood damage, water treat-
ment, heat stress etc.) and will avoid future issues. It
can be seen as an investment in the ecosystem to
ensure stability and resilience.

The practical justification: vegetation and nature in
general have many great benefits over construc-
tion and can be used in many ways. The proximity
of vegetation or water can help naturally cool down
a building without using energy. In a steep environ-
ment, the use of vegetation helps slow down the
erosion of the site. In general, biodiversity supports
climate adaptation.

The social and education justification: when com-
paring a biodiversity-rich area and an urban space,
the first one benefits mental and physical health,
inviting for more movement, helping reduce stress
and improving the sensory experiences. The vari-
ety of ecosystems and species is a great support
for education and awareness about environmental
issues.

The moral justification: the idea that human life
is no better than any other species. The extinction
caused by humans is irreversible and stopped mil-
lions years of evolution to get to the diversity present
today. Humans should not have a negative impact
on their surroundings and must protect it.

Net Zero Building

A net zero building (net ZEB) is a building with a low
energy demand, balanced by an equivalent amount
of renewable energy (Aalborg University, 2025). It
should not be confused with an autonomous build-
ing, as a net ZEB is connected to energy networks. The
balance is calculated on an annual basis.

Multiple challenges and parameters need to be
considered: unit of balance, type of energy used,
balancing period, renewable supply options, indoor
climate and energy efficiency requirements (Aalborg
University, 2025).

The unit of balance talks about the measurement
of energy balance. It includes primary energy (the
energy coming from the natural ressources), final
energy (the energy delivered to the building after the
losses), useful energy (the energy actually used for
lighting, heating, equipment etc.) and the CO2 emis-
sions from the whole operation. The primary energy
differs depending on the use and its factor. For elec-
tricity the primary energy factor in Denmark is 1.95
while it's 0.85 for district heating due to heat losses.

The type of energy used is identified in three catego-
ries. The first one being the building-related energy
for heating, cooling, hot water, lighting, ventilation etc.

The second category relies on the users: appliances,
cooking and equipment. The last is related to con-
struction via the materials, the construction period,
maintenance and renovation.

The balance period is usually annual but could
also be monthly, seasonal or even multi-yearly. The
annual is the most common as it covers every sea-
son and meteorological changes through the year.

Renewable energy must be used to balance the
energy demand. Multiple options exist to do so:
solar panels, solar thermal, bio mass, wind and wave
energy. The best choice is using energy produced on
site or as close as possible, to minimize the losses in
transport. The systems can be put on the building
itself (solar panels) or on buildings nearby.

Indoor climate is an important aspect in a design,
especially in a dwelling used all year long. Indoor
climate is defined by thermal comfort, air qual-
ity, lighting and noise control via acoustics. A good
indoor climate must not require more energy use
by the inhabitants, or the building could no longer
be called net zero if additional heating, cooling and
lighting have to be used. It should be thought about
during the design phase and measured once the
design is done.

The energy efficiency strategy is to lower the energy
need as much as possible, using materials and pas-
sive strategies. A building with a high energy demand
could be balanced with a large amount of energy
supply and be considered net zero but would be
unsustainable (Aalborg University, 2025). The main
goal is to have an efficient building and balance the
demand with renewable energy.

Net zero buildings are regulated by a European
directive on Energy Performance of Buildings (EPBD)
defining the zero energy buildings as the standard
for new constructions from 31. December 2020.

I



VISION

The vision is to generate an area bringing peo-
ple together. No matter their profile: families, single
people, students, young adults, elderly residents,
should live next to each other with opportunities to
meet. These places should be developed as outdoor
spaces, green areas and shared rooms welcoming
various activities, for every profile, all year round. New
ways of living should be offered, studying the needs
of every group user and offering adaptive spaces
for everyone. The settlement must combine archi-
tecture, nature and the people living there, creating
a harmonious residential environment. The buildings'’
masses and architectural expression should incor-
porate warmth, simplicity and thoughtfulness, using
materials, form and textures to do so.

The area should combine functional needs, quality of
spaces and life, sense of community within the inhab-
itants, sustainable construction and an attention for
nature and biodiversity.



PROBLEM
FORMULATION

How can a sustainable, tectonic housing design,
based on a visible grid structure cultivate an inclusive
and socially cohesive residential community in Aal-
borg @st by integrating human-scale spaces, shared
greenery and leisure activities while also responding
to climatic strategies that connect the site to its sur-
rounding context?



The analysis aims to create
a comprehensive under-
standing of the site and its
surroundings as a foun-
dation for a further design
process. The chapter exam-
ines the analysis of the site’s
physical and social condi-
tions in order to identify key
potentials and challenges
at the project site, thus it
can be translated into a
final design proposal, that is
based on the existing con-
ditions. The analysis looks
at site analysis, user analy-
sis, case studies and finally
an overview of the design
strategies and design crite-
ria that is used to create the
final design proposal.




SITE ANALYSIS

This section starts the site analysis, from a large view
of Aalborg to the site scale. The site is shown in plans,
pictures and sections. The analysis focuses on the
whole areq, studying the demographic, materials and
biodiversity of the housing around. This section also
goes through a climate analysis for both sun and
wind impact. Finally, a SWOT of the area concludes
this part.

15



AALBORG
MAPPING

The Aalborg mapping provides an overview of the
relation between the project site and the main con-
nections around it such as the center of Aalborg,
Aalborg University east, and the new Aalborg Univer-
sity Hospital. The mapping also shows how the city
is linked to the station through bus routes, whereas
driving times are defined as 5, 10 and 15 minutes.
This situates the project both close to the city and
the other surrounding landmarks. This relatively short
travelling distance enhances the site’'s potential to
become a residential areq, as it makes it easy for
the occupants to access workplaces, education and
other cultural facilities, while also maintaining a green
and flourishing environment.

This combination of well-connected roads and public
transport highlights that the site is easily accessible
which makes it suitable for daily commuting. The map
also provides a clear understanding of how the posi-
tion of the site is adequate in correspondence to the
rest of Aalborg and its surroundings, making the area
more attractive and functional for residential areas

[T Rail road
= BUS route

Areas
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AALBORG EAST
MAPPING

This mapping illustrates the existing context of the
project site, displaying the different infrastructure,
pathways, nearby landmarks and green connections.
The site is placed centrally between other residen-
tial areas with access to main roads, pedestrian
paths and recreational landscapes. Within reach of
the site there are grocery stores, a school and hotel
apartments as well as communal spaces creating
a diverse urban environment combining residential,
educational, social and service functions.

The green paths provide strong connections for
non-motorized movement, linking the area to sur-
rounding parks and neighborhoods. The relationship
between the built structures such as buildings,
infrastructure and natural elements, creates a
well-connected area with clear landmarks and fairly
short distances between day-to-day conveniences,
making the area fitting for a compact and accessi-
pble resident.

Landmarks
Roads

Edge - Terrain
Paths

Green areas
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DEMOGRAPHIC

The maijority of the residents live alone or without chil-
dren, leading to a low person per household of only
14. A large diversity of group age is present, even if
only a few children and teenagers live there (Bolig-
forening, 2023).

The level of education is much lower than the rest of
Denmark with only 23% of residents pursuing higher
education.

Half of the residents are off the labor market: students,
retirees and others not available to work, leading to
an average income 30% lower than the national one
(BUILD, n.y.).

Age group

0-17 18-29 30-64

Family situation

Couples without Couples with children
children

Person per household Person per household
in Himmerland in Denmark

65+

Single person



Education

- W o

Primary and lower Upper secondary schools Residents with higher
secondary schools and vocational colleges education

Labor market

asn
v

s e
—— v

Employed residents Unemployed residents Residents out of the
market
In Denmark
248.014 DKK

In Himmerland
185.810 DKK

Average income
in 2022

ill. 5: Demographic
21
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SITE MAPPING

The site mapping is a tool for understanding how
the closest surroundings relate to the site. It illus-
trates how the existing landscape, edges, pathways,
roads and buildings interact with and frame the site.
The nearest neighborhood consists of 2-3 floor row-
houses, with internal streets that provide parking for
cars while also providing shared spaces for leisure in
the middle.

The circulation onto the site occurs primarily through
paths extending from the neighborhood and the sur-
rounding walkways. A centrally placed path forms
the main point of entry, directing movement directly
onto the site. Access for vehicles arrives from the west
offering possibilities to integrate car parking near the
residents on the site, while also ensuring a convenient
connection to the main road. There is also a bike and
pedestrian path running along the site’'s edge, mak-
ing it even more accessible for all kinds of transport.

The topography of the site is defined by steep sur-
rounding terrain, giving the site an elevated character
within the area. The edges are lined with dense for-
estry vegetation, contributing to a green and more
biodiverse area. All these conditions will guide the
upcoming design phases.

Roads
Edge - Terrain
Paths
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PHENOMENOLOGICAL

In order to gain a deeper understanding of the sensory impres-
sions experienced by being on the site, a phenomenological
analysis of both the site and the surrounding area has been
prepared. The locations for which phenomenological analyses
have been prepared are based on the different typologies that
are found in the area. The areas each have different qualities
and disadvantages, each of which provides an insight into what
can be implemented on the site and what should be avoided.

-
- -
- -
- -
-
- -
- -

2. On Vilsundvej, the

buildings are close to

each other, and the
1. The site is a flat and street is very curvy. The
open surface with trees sightlines are therefore
to the west, that covers relatively short, and the
the site from the wind. On area can be a bit hard
the site there is a football to navigate in.

pitch, with birds on it.

mTm

3. On Sallingsundvej the
buildings are relatively
new. They are up to three
stories tall, wich covers
the wind very well in the
voids. However the sun-
conditions is not optimal
in the voids.




4. On Noessundvej they
have a lot of opportu-
nities for the kids to play
on the playgrounds, and
on the green areas. The
buildings are close to
each other, and there are
some terrain differences.

5. On Hvalpsundvej the
buildings are very close
to each other, which
makes the area very
compact. There are
multible green areas,
and human scale feels
good due to the rela-
tively short buildings.

ill. 7: Phenomenological

1:2000
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MATERIALITY

In the analysis phase, the materials on the project
site and the residential areas around have been
researched. The residential areas near the project
site consist of bricks, tiles, wood, bricks and a lot of
surrounding vegetation. The project site itself con-
sists of paving tiles, large grass areas and a lot of
surrounding vegetation. Since the surrounding res-
idential areas are very different from each other in
materiality and typology, it allows for the freedom to
design a project with its own materiality and identity.

26
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ill. 8: Materiality analysis
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SERIAL VISION

The Serial Vision shows three different routes lead-
ing up to the site. The focal points for the Serial Vision
is how intuitive, accessible and inviting the three
entrances to the site are.

Route 1is the entrance from south/west of the site.
This route feels enclosed because of the steep slopes
on both sides of the path and the tunnel and sur-
rounding vegetation. The stairs to the site are difficult
to spot because of the dense vegetation and that
makes the entrance to the site enclosed and not
inviting.

Route 2 is the entrance from south/east of the site.
This route passes through the residential area. This
road leads through a narrow passage and three
different stairs before reaching the site, and it feels
like you have to know the neighborhood to know this
route. Thus the route is not that intuitive, it feels more
open and inviting when you meet the entrance to
the site.

Route 3 is the entrance north/east of the site. This
route crosses a bridge and moves through relatively
flat terrain without stairs, which makes it easily acces-
sible. The entrance to the site is visible and inviting, as
the tall vegetation on one side continues along the
site’s edge while the other side opens up to the site.

This Serial Vision is used to explore how the build-
ing's placement and orientation makes the entrances
more visible, inviting, and intuitive.

1 Route 3
+
+2
+
4 +3
4 4
+ + ¥
+ 3,72 |/ Route 2
Route 1 + 2-I- 3 1

ROUTE 1




ROUTE 2

ROUTE 3

. 9: Serial Vision
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SUN ANALYSIS

The sundiagram illustrates the sun’s path during
winter, equinox and summer. It shows how the sun’s
position varies through the course of a year, which
contributes to a qualified assessment of how the sun
affects the project site. Right under the sundiagram,
the analysis is supplied by a section through the site,
from which the sun’s height is compared to the pro-
file of the terrain and the obstructions on site. This
makes it possible to identify the potential elements
that might cast shadow onto the site, where the sun
is highest during summer, winter and equinox. It's pos-
sible to see that during winter, the trees might have
an influence on the conditions on site, since the sun
is low on the sky during the day.

Summersolstice

579
[ ]

Equinox N

349
[} N

~

Section

,,,,,,,,,,,,,,,,,
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WIND AND NOISE ANALYSIS

The windmaps show the variations that occur from
the wind during the winter season and the summer
season. The windroses show the wind's direction as
well as its speed. They are placed over the project
site, since the wind is going to affect the orienta-
tion and placement of the later design in the design
process. During the winter months from December
to February, the wind varies a lot coming from the
western, southern and eastern front. During the sum-
mer months from June to August the wind primarily
comes from the western front, making it vary less than
during winter.

In the bottom the noise around and on the site is
shown to be very loud on the surrounding roads,
but becoming silenced by the treelines. This will be
assesed in the upcoming design phases.

June - August December - February

270°

. 180°
Windspeed
05-15m/s [l 33-55m/s [l 7.9-107m/s JJ138-171m/s [l >207 m/s
W15-33m/s [l 55-79m/s I107-138m/s | 171- 207 m/s ill. 1: Wind analysis

53-588 53-5808

DK - City Roads, day, 1,5m DK - City Roads, night, 1,5m
J over 7308 1] 63-68dB  53-58dB B overesde [ 55-600B  45-50dB
B e8-73dB 58-63CIB B 60-6508 50-560iB

ill. 12: Noise analysis



BIODIVERSITY

Biodiversity is a measure of the variety of life in an
ecosystem that strengthens the stability and ecolog-
ical value of an area. The habitat matrix (Strondberg,
2017) examines the area’s biodiversity by comparing the
indicator and ambassador species that Aalborg Kom-
mune have put out, with the existing plant species and
habitats that the area already includes (COWI, 2017). By
identifying which species the current environment can
support, we gain knowledge about the habitat's quality
and that way determine what improvements can be
made to enhance overall biodiversity.

The other page shows how the different habitats and
nature types change within the site’s perimeters. The
area shows an edge with a diverse forestry character,
where the middle consists of a lot of wild grass, and cut
grass for leisure activity.

ill. 13: Biodiversity matrix analysis
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SWOT

The SWOT analysis is a tool that contributes an over-
view of the key characteristics of the site, recognizing
its strengths, weaknesses, opportunities and threats.
It shows what things are good in the areq, showing its
limitations, as well as showing other external factors
that could either support or threaten future devel-
opments. The SWOT helps advise future decisions,
ensuring that the design process takes these poten-
tials and restraints into consideration.



& Strengths

Site is well-sheltered from traffic hazards and noise pollution by trees and elevation differences.

Elevation and low-rise surrounding structures ensure excellent sunlight availability while
preserving southeastern views.

Highly walkable location with shopping and daily necessities within close proximity.

&: Weaknesses

The enclosed nature of the site creates a risk of isolation from surrounding neighborhoods.
Unfavorable demographic/economic statistics for the project area.

Limited direct site access due to insufficient infrastructure.

{& Opportunities

Incorporation of green building technologies and sustainable design principles.
Potential to create community gathering spaces and foster social interaction.
Ability to attract diverse demographics to the area.

Activation of underutilized land.

g* Threats

Limited site size restricting development potential and viable typologies.
Oversupply of similar developments in the area.

Unforeseen site conditions.



SUB CONCLUSION

Through these site analysis, an understanding of the
site and its location and character has been achieved.
It has been shown that the site has potential for resi-
dential development based on the easy accessibility,
close relation to the green areas around the site and
the location in relation to the centre of Aalborg. The
area is characterised by a human scale, low-rise build-
ings, which can be taken into consideration further in
the process in order to create safe surroundings for
the occupants. At the same time, the analysis provides
the opportunity to create clearer access conditions for
users, and create an experience when the occupants
arrive at the site. In the following designprocess there
can be worked on the connection to the other areas,
the arrival and the orientation of the buildings.

Since the site is located on a hilltop, the solar analy-
sis shows that the existing solar conditions are good
and that there is effective shielding from noise from
the surrounding roads, using the dense planted edges
towards the roads. This must be taken into consid-
eration to ensure good residential and outdoor
living qualities. Overall, this forms a solid foundation
on interaction, accessibility, biodiversity and social
communities.




USER ANALYSIS

This section is based on the demographic analysis
done in the first part and focuses on the inhabitants
and the way they live in the area. User groups are
determined, their needs and schedules are ana-
lysed. The analysis is based on statistics but also on
an interview conducted on site. The last part is the
room program and functional diagram, giving direc-
tion for the project.
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USER PROFILE

The different user profiles are developed based on the
analyses, focusing specifically on housing typologies
A and C. The profiles create user-based expecta-
tions that guide how the final design should respond
to the specific needs and behaviours of one or two
person housing units and elderly residents, including
others like students and families. By understanding
the different ways people interact with the area and
its environment, the profiles help to ensure that the
design will address functional, social and perceptual
aspects effectively.

Families

Families usually value safe and active surround-
ings, where children can play freely. They need
flexible homes that can adapt to changing fam-
ily dynamics as well as daily routines. Some of
the things they look for when finding houses is
access to schools, green spaces and facilities
that encourage public use. The outdoor areas
should encourage social interactions among
neighbors, and the design should support both
privacy and sociality (Broker, 2024).

Key points:

Saofe and active environment

Flexible homes

Proximity to schools, green spaces and
public facilities

Outdoor areas

Private and social connections

Students

&
=

Students often look for a balance between pri-
vacy and participation. Compact apartments
with access to shared conveniences, such as
gardens, lounges, kitchens and other socially
encouraging places to create a balance that
is enjoyable for them, that changes from inde-
pendence to social contact. Affordability and
access to local conveniences are key factors,
whereas a welcoming and inclusive atmos-
phere helps encourage informal connections

and a sense of home beyond the privateness
(Mechlenborg, 2024).

Key points:

Balance between privacy and
participation

Compact opartrments

Access to shared spaces

A welcoming, inclusive atmosphere that
fosters informal connections

A sense of home beyond the private
space



Young adults

Young adults look for flexible and affordable
homes. that is within close proximity to educa-
tion, workplaces and vibrant urban life. Compact
well-designed spaces that can adapt to chang-
ing needs are attractive, especially when they
are paired up with shared facilities and spaces,
such as common kitchens, lounges or co-work-
ing areas. A sustainable design with easy access
to cycling routes and public transport, strength-
ens their sense of being in a dynamic and
connected community (Mechlenborg, 2024).

Key points:

Flexible and affordoble homes
Proximity to education, workplaces and
urban life

Shared facilities

Sustainable design

Close to public transport and cycle
routes

Dynamic and connected community

Elderly people

-

¢

1

& ‘&‘

_—_—
ill. 16: User profile

The elderly people seek a place with calm and
accessible living environments. Within close
proximity of public transport and services. Social
spaces such as gardens or common rooms help
prevent isolation, and enhance their social life. A
sense of belonging and familiarity strengthens
their quality of Iife%Rikke, 2009).

Key points:

Calm ond accessible living environments
Close to public transport and essentidl
services

Social spaces to enhance social life
Sense of belonging and familiarity
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SCHEDULE

The site mixes a large diversity of resident profiles who
all live in the same area with different life styles and
rhythms. It can be hard to co-exist next to neighbors
that you barely meet during the week.

A study of every inhabitant’s profile’s schedule helps
understand the relations between all of them, when
they can interact with each other and why these
meetings are not happening now. Based on these
analysis, new solutions and opportunities can be
offered to include everyone based on their sched-
ules and life habits.

Hour by hour :

Half of the residents are not working: retirees, stu-
dents or adults that can't work, it means that a lot of
inhabitants are home during the day and could
interact with each other if the opportunity is offered.
Evening activities could gather every profile together.

Day by day :

Weekdays are mostly occupied by school and work
and committing to something after a full day can
be hard for some. On the other hand weekends are
a good time to come together and meet with your
neighbors and friends. Here again half of the residents
are home all week and offering them opportunities to
fill their days is also essential for them.

Month by month:

The holidays’ periods are spread throughout the
year and seasons, meaning that all weathers will be
experienced during those meetings. It's not possible
to only rely on outdoor activities and meeting areas.
An indoor space is crucial to ensure a comfortable
environment all year long.

B Retirees

B Non working adults

| Employed adults

| Childrens and teenagers

AVASINHL

ill. 17: User schedule



INTERVIEW

This interview provides a better understanding of the experiences
of a long term occupant of Aalborg @st, and more specifically
Sundbyparken. Through her reflections, we gain insights on the
neighborhoods strengths, challenges and everyday social life.
It highlights both the community’s strong connections and the
aread’s changing character. The interview helps identify what
should be preserved, improved and considered in the future
design process for a new residential development.

“We have something out here, some people

“I'm a volunteer — involved in every- call it a gossip bench, we're a little group
thing out here, the triangle, the activity that sits out here drinking coffee and eating
house, organizing parties and so on.” cake.”

“And then sometimes people walk by and

“People are generally very happy to live here.”  sqy, ‘Oh, this looks so cozy, can we join?"”

Strong sense of community

“We've got a little town out here now.”

“If | ever move again, it has to be Aalborg
East.. and we've been here ever since.”
Attachment to the Area
“I really like Aalborg East.. the first
place we looked at when | was 16 was
“I'm happy to live out here.” a concrete building, and she said, ‘1
want to live here.”

x|

“It should be a bit park-like, where you
can sit and relax on some benches.”

Occupant of Naessundvej ’

Woman
\[=T<Te for Better Green Spqces

65+ years old
“We're m/ssmg our green areas OgGlﬂ."

“It feels more intimate when the cars
aren’t on the street but outside the area.”

Car-Free Environment

“I don't have a car, and it's nice that

they aren't in the area.”
ill. 18: Interview
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FUNCTIONAL
DIAGRAM

The functional diagram illustrates the relationships
between the different typologies, user groups, shared
facilities and outdoor spaces within the site. The differ-
ent typologies such as, 1-2 people, families, students
and elderly, are connected across through shared
spaces, creating a balance between sociality and pri-
vacy. The centrally placed common house functions
as a social hub, while the surrounding shared spaces
such as kitchen garden, playground and sitting areas
all encourage interactions between the occupants.
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ill. 19: Functional diagram
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ROOM PROGRAM

The room program presents a residential concept,
consisting of a diverse mix of occupants, which in this
case is elderly, families and 1-2 person households.
These three types of residents are connected through
a common house. Since there are no existing struc-
tures on site, the program draws reference to projects
addressing similar user groups and spatial needs.

The different housing types are created based on
residents’ routines and preferences, whereas the
common house should function as the social core,
providing different opportunities for social connec-
tivity for the residents.

Together, these elements create inclusivity, sustain-
ability and an environment that balances individual
comfort with a shared life.

STUDENT 1bedroom Quantity Gross area Atmosphere Outside view
Entrance + office 1 7 m? Ist - 7th Spacious, functional  Exterior corridor
Kitchen

} 1 15,56 m? Ist - 7th Spacious, aesthetic Nature/shared
= spaces
Living room

Alcove 1 4,5 m? Ist - 7th Calm, cozy
Bathroom 1 35 m? Ist - 7th Private
Balcony 1 6,5 M2 Ist - 7th Calm, cozy, sunlit Nature/shared

spaces

FAMILY 4 bedroom  Quantity Gross ared Atmosphere Outside view
Entrance 1 5m2 Ground floor-2nd  Spacious, functional Nature/shared
spaces
Kitchen
: : Nature/shared
} 1 42 m? Ground floor-2nd  SPAcious, aesthetic B /
o paces
Living room
Nature/shared
Bedroom 1 10,6 m? Ground floor-2nd Calm, cozy spaces
?gitlgtroom 2 g mj Ground floor-2nd Private
. . Nat hared
Children’s rooms 2 Tm? Ground floor-2nd  Calm, cozy, flexible d l;re/s are
paces
Terrace 1 19,5 m? Ground floor-2nd  Calm, cozy, sunlit Nature/shared

spaces



Floor

Groundfloor
Groundfloor
Groundfloor
Groundfloor
Groundfloor

ill. 20: Room program

Outside view

Atmosphere

Functional
Spacious, aesthetic
Calm, cozy Nature/shared
spaces
Private
Private

Groundfloor
Groundfloor
Groundfloor
Groundfloor

Functional
Spacious, aesthetic Nature/shared
Calm, cozy spaces
Private

COMMON HOUSE Quantity Gross area
MULTI ROOM

Entrance 2 6,5 M2
Kitchen 1 33 m?
Toilet 2 8 m?
Multi room 1 132 m?
Storage 1 15,5 m?
FITNESS

Entrance 1 5,5 m?
Toilet 1 9 m?
Fitness 1 65,5 m?
Storage 1 15 m?
HOBBY ROOM

Entrance 1 6,5 M2
Toilet 1 8 m?
Hobby room 1 63 m?
Storage 1 15 m?

Total indoor

Groundfloor
Groundfloor
Groundfloor
Groundfloor

Functional
Spacious, aesthetic Nature/shared
Calm, cozy spaces
Private

COUPLES/

382,5 m?

Floor

Atmosphere Outside view

2 bedroom ;

ELDERLY 2 different apartments Quqntlty Gross area

Entrance 1 85 m*
6,5 m?

Kitchen

} 1 34,5 m?

Living room 32m?
1356 m?

Bedroom 1 145

Bathroom 1 8m?
9,5 m?

Total indoor

Ground-4th

Ground-4th

Ground-4th

Ground-4th

Functional Exterior corridor
Spacious, aesthetic Nature/shared
spaces
Calm. coz Nature/shared
! Y spaces
Private

Balcony 1 85 m?
gL%léEtesl 3 bedroom Quantity Gross area
Entrance 1 6 m?
Kitchen
1 25,56 m?

Living room

Bedroom 1 145 m?
Bathroom 1 75 m?
Ekstra room/office ] 10 m?

77,5 m?

Ground-4th

Floor

Ground-4th

Ground-4th  Spacious, aesthetic

Ground-4th

Ground-4th

Ground-4th

Nature/shared

Calm, cozy, sunlit
spaces

Total indoor 77,5 m?

Balcony/terrace ] 8,56 m?

Ground-4th

Atmosphere Outside view
Functional Exterior corridor
Nature/shared
spaces
Calm. coz Nature/shared
! Y spaces
Private
. . Nature/shared
Flexible, light spaces
Calm. cozv. suniit Nature/shared
’ Y, su spaces
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SUB CONCLUSION

The user analysis shows that the surrounding areas
contain a variation in the occupant composition,
with different needs, everyday lives and expectations.
Across the different user groups, families, students,
young adults and the elderly, a common need for
a safe environment, flexible housing and access
to shared activities emerges and should be incor-
porated through the designprocess. At the same
time, the analysis of the daily and seasonal sched-
ules shows that there is potential for strengthening
social interaction between occupants, especially if
the activities are offered at different times and across
the different age groups.

The interview supports the importance of the area
achieving a strong local community, green out-
door spaces and car-free environments, in relation
to creating a sense of safety and social interac-
tion. This shows the importance of preserving and
further developing the areas social qualities, while
at the same time introducing new shared activities.
Overall, the user analysis forms the basis for further
developing the design of building typologies, thus
opportunities for commmon areas are created and
where the balance between privacy and community
becomes a central design approach for the further
design.




CASE STUDIES

This section focuses on three projects, each on a dif-
ferent topic. They allowed us to take inspiration for
construction, net zero building and social housing. This
section ends with the design strategies and criterias
established for the project. These design choices were
influenced by all the analyses done, the site under-
standing and the user needs.
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KLOVERBAKKEN

Kleverbakken is a housing community situated right
outside of Odder. It is designed to cherish connec-
tivity between multiple generations. The heart of this
project is the centrally placed common house, which
functions as the main communal areq, where res-
idents can unite for cooking, meeting up and other
social activities. By placing it in the middle of the site,
it ensures that it is the natural point for movement on
the site, becoming the pillar for social life in the com-
munity (Klaverbakken, 2023).

Around the site there are strategically placed work-
shops, creating various different social nodes. They
function as areas encouraging occupants to collab-
orate and meet each other in another way than what
the common house offers.

On the site there are multiple different typologies,
these consist of single units, row houses and two floor
double units. By doing this, the area allows for a broad
spectrum of user groups, allowing young families,
couples and elderly to live beside each other, mak-
ing it a place where all kinds of age groups connect
naturally. The paths and shared outdoor spaces add
even more of these encounters, making the whole site
one big social space. By placing the cars on the out-
side of the site as well, it allows the area to become
even more intimate, where kids can play on the street
and adults can meet (Klaverbakken, 2023).

L
ORER

ill. 22: Klaverbakken masterplan

-

ill. 21: Kleverbakken picture
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common house centrally placed
Playgground near social node
workshops for the residents
Single unit resident

Row house resident

2 floor double unit residents
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Shared outdoor space
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Connections between privacy and public

The interiors of the apartments are also strategically
planned, to make them integrated in the social life on
site, while still having their private areas. An example
of this is the kitchen window. By placing the kitchen
window with direct contact to the pedestrian paths
right outside, it becomes another active point of con-
tact with the community. Daily tasks such as using
the sink or preparing food suddenly become open
for the people walking by. This leads to conversations,
greetings or just eye contact between the residents,
WhiCS\ then becomes a part of their daily life (Arken,
2023).

ill. 23: Kleverbakken kitchen

By doing this, the architecture once again functions
as a social activator, strengthening the social envi-
ronment of Klgverbakken. It creates a soft boundary
between the private feeling and the shared space,
assuring even more casual interactions between the
occupants. In a community relying on building con-
nections between residents, the act of doing daily
tasks becomes an extra opportunity to encounter
neighbors, creating a more welcoming and living
environment (Arken, 2023).
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VANDKUNSTEN

Housing on Lisbjerg Bakke (2014-2018) offers a com-
pelling challenge to Denmark’s concrete-dominated
approach to multistorey housing. Designed by Vand-
kunsten Architects in Aarhus, the 40-unit development
is organized like a small village with shared court-
yards, with units ranging from 50 to 115 m2. The project
uses the WoodStock system, a column-lbbeam struc-
ture in laminated wood that Vandkunsten developed
alongside MOE engineers specifically for this purpose
(Vandkunsten, n.d.) (Divisare, 2021).

The project is driven with a pragmatic structural sys-
tem where each material does what it does best.
The main column-beam framework is of laminated
wood, but the 23 cm CLT decks are topped with a
9 cm of concrete to meet Denmark’s strict acous-
tic requirements for multi-story housing. Additionally
the elevator and stair cores are surrounded with rein-
forced concrete to improve sound dampening, and
steel beams are used where structural loads require
them (Vandkunsten, n.d). The exterior uses untreated
spruce cladding that weathers naturally, and an
oversized roof overhangs and drip edges protect the
wood while becoming part of the building’s visual
identity (Vandkunsten, n.d) (Divisare, 2021).

The facades aren't structural, because the columns
placed within the walls carry all the loads. This affords
the residents freedom to customize their interior lay-
outs without compromising the building’s structural
integrity - It also means the building can be disas-
sembled or reconfigured later, supporting material
reuse in the future (Vandkunsten, n.d.).

ill. 26: Vandkunsten picture 3
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ill. 24: Vandkunsten picture 1

ill. 25: Vandkunsten picture 2

Another major achieve-
ment is the economics and
sustainability of the project
- here construction costs
came in at just 1,000 DKK/m?
excluding VAT, while life-cy-
cle assessments show the
building’s total embod-
ied carbon is half that of
comparable concrete con-
struction, due to timber’s
carbon storage capacity
(vandkunsten, 2018). Lisbjerg
Bakke demonstrates that
hybrid timber construction
could work as a practical
model for social housing
(Vandkunsten, n.d.) (Divis-
are, 2021).
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THE RYE
APARTMENT

The Rye Apartments in Peckham, London, designed
by Tikari Works and completed in 2020, takes a differ-
ent structural approach than Lisbjerg Bakke's hylbrid
system. Here, CLT fulfills two functions: the same
panels serve as both load-bearing structure and fin-
ished interior walls (TDUK, 2022). This economically
astute strategy eliminates separate interior finishes
while creating warm, tactile spaces throughout the
apartments.

The structural logic inverts typical timber construction.
By positioning CLT on the interior and wrapping the
entire envelope around the building it greatly helps
with airtightness without major thermal bridging,
(TDUK, 2022). The lightweight CLT slabs and panels,
enables reduced foundations, and can be manufac-
tured off-site and assembled in just two weeks per
block (TDUK, 2022). Combined with photovoltaic pan-
els and heat recovery ventilation, the project achieves
a near-Passive House certification while significantly
reducing carbon emissions (TDUK, 2022).

ill. 31: The Rye Apartment picture
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ill. 32: The Rye Apartment plan and section



SUB CONCLUSION

Drawing from these precedents, this project seeks
to synthesize all three approaches: adopting Lisb-
jerg Bakke’s flexible column-beam structural system.
Incorporating Rye’s prefabricated CLT components,
with the intention of harnessing the planning flexibil-
ity and material efficiency of a timber frame with the
rapid assembly and timesavings of prefabricated CLT
panels. While also integrating some of the socially sus-
tainable strategies that Klgverbakken include, such as
a social core unifying the residents with smaller social
clusters scattered around the site to enhance the social
life further.

Key

liquid applied roof membrane on
300mm insulation 4

photovoltaic panels

exposed CLT structural slab
structurally bonded glazing
powder coated aluminium trim
clay shingle tiles as rainscr

sw battens and counterbattens

breather membrane on sarking board

© 0o N o g A~ w N

firestopping around openings

10 150mm mineral wool insulation
between cladding subframe

1 vapour control layer

12 white lacquered ash floor

13 acoustically isolated subfloor
with underfloor heating 15

14 exposed CLT structural wall

15 aluminium and timber composite window

16 CNC grooved kitchen cabinets
17 integrated blind
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DESIGN CRITERIAS

Increasing density

/\/\

The density is increasing towards
the north, leaving lower buildings
on the south and a lot of outdoor
spaces.

Criteria: 70 % density of 12 000 m2

Creating leisure activities

A~ N

RIAAA
The outdoor spaces between the
building will be used as leisure

areas, allowing inhabitants to
meet.

Criteria: 3000 m2 for leisure
activities

Offering green areas

(1
@QL@%

The ground must stay as natural as
possible and vegetation will be
implanted on buildings and in the
shared spaces

Criteria: Maintening the same
biofactor as the actual one

Protecting the pedestrians

No cars are allowed on the site,
parking spots will be placed
outside, leaving the paths to the
pedestriaons and bikes.

Criteria: Zero parking between the
buildings

Developing different typologies

2N A

A

L] [

The different user groups will be

placed in the buildings on the site,
according to everyone's needs.

Criteria: Design typologies for
students, elderly, families and couples

Net zero energy building

AR 2N
L - ]

The design will include passive
strategies and will be made
regarding the sun and wind impact
on site.

Criteria: Net Zero energy building
Low carbon emission materials

ill. 34: Design critirias



DESIGN STRATEGIES

Access

After experiencing the
site three pathways to
access the site were
highlighted. These three
areas will remain clear
to ensure an easy and
effective entrance to
the site.

Connection

The three access leads
to a central point in the
middle of the site, crea-
ting a natural meeting
point to place the
common house and
shared spaces. This
space becomes the
heart of the site,
bringing everyone
together.

Vegetation

The site is mostly cove-
red by grass. The north,
west and south borders
are trees and the east is
smaller bushes. It is
important to keep as
much as possible to
preserve this biodiversi-
ty asitis.

Sun

Most of the site is expo-
sed to sun, as the vege-
tation is mostly on the
edges. Buildings place-
ment  will play the
biggest role in the sha-
ding of areas.

Wind

The wind comes mostly
from the west and
thanks to the trees an
important portion of it is
stopped before even
reaching the site. The
goal is to be protected
from the wind, espe-
cially when the speed
increases.

Sun and wind

Combining both analy-
sis highlights different
areas on the site for
their strengths and
weaknesses. All parts of
the site can be used at
different time periods
all year long, depen-
ding on the conditions.

ill. 35: Design Strategies
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This chapter presents
the design development
through initial models and
sketches. The design pro-
cess unfolded across three
parallel and interconnected
scales.The masterplan
began with a model work-
shop that established the
building placement on site.
This initial layout was then
refined through the inte-
gration of outdoor spaces,
circulation routes, parking
areas, and leisure areas,
which ultimately shaped
the overall site organization.
In parallel, the architec-
tural character developed
through explorations of
circulation systems, roof
forms, and facade design.
Finally, the indoor layouts
were developed, testing
different floor plan config-
urations for each building
typology to meet the dif-
ferent user requirements.
While presented sequen-
tially here, these three
scales were explored simul-
taneously, each informing
and responding to the oth-
ers throughout the design
process.




INITIATING
DESIGN PROCESS

This section includes the first initiating thoughts and
ideas about what social housing is and the first design
ideas for a design concept. The section goes through
a brainstorm on social housing, the initiating sketches,
model studies, light studies and ends up concluding
with the preliminary design concept.

Brainstorm
Social Housing

The initiating design process started out with a brain-
storm for social housing. In this brainstorm thoughts
were shared about what social housing means and
implies. The main focus was on diversity and com-
munity which was associated with the word “Social
housing”. This brainstorm led to a common idea
about what social housing is and how the further
process could be designed to fulfill the properties of
social housing like shared spaces, social nodes and
co-living.

Accessability

Multilgenerational
Rowhouses
student ,\’\ /— Co-living

apartments Diversity

Aportments\-) \&Affordobility

SOCIAL
HOUSING

Low income /\/ \ Voluntary work
k/ i ( _——Common house

Non-profit Communlty
Cheap \ Porollel

materials Low avaibility Shored spaces \ community
Social nodes

ill. 36: Brainstorm, social housing
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INITIATING SKETCHING

In the initiating design process sketches were made
on the basis of the initiating site analysis. These
sketches should start the idea generation and start
the design process. In this phase the focus was espe-
cially on edges, privacy vs. public, entrances to the
site and the placement of a common house.

—Edges

The sketches focus on how
to make an edge to the
roads in north and west to
cover the noise from the
roads. The sketches show
how to close off the roads
by increasing the building
heights towards north and
keep the trees and green-
ery towards north and
west.

Peono

Oukgide, mtberadion?

ill. 37: Initiating sketches, edges

-Private vs. public———

This process made it clear that the design should
have a demarcation towards the road in the north-
ern part of the site. Other than that, the site should
have a good distribution of private, semi-public and
public spaces. It also clarified that the design should
have three entrances where the middle one should
be the main path that leads into the heart of the site
where the common house should be placed.

fuep Dawnchone’ the agervet

This focus point was

researching on how to cre- <§

ate spaces between the wmr__f_jf;'/JW

buildings that allowed public, <%

semipublic and semiprivate %‘W

outdoor spaces. In this phase e
P

it gets clear that by plac-
ing the buildings staggered
from each other it will create
outdoor spaces which feels
more semipublic.
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ill. 38: Initiating sketches, private vs. public




—Entrances

These sketches focused on
the three entrances which
are at the site today and how
to implement them in the
design. Some of the sketches
show variation in the building
heights by increasing towards
the center or towards the
edges and some sketches
show how the paths could
vary whether it's a main path
or a secondary path.

—Common house

ill. 39: Initiating sketches, entrances

Y / \ wild aofure.

A Permealoel
N

These sketches focused on
where to place the common
house on the site. There are
iterations on the common
house placed in the middle
of the site as a heart of the
site, on the common house
placed in the corner (north/
west) of the site with sight-
lines leading to the common
house and where the com-
mon house is divided along
the three entrances.

ill. 40: Initiating sketches, common house
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MODEL STUDIES

The model studies focused on the placement of the
buildings and the urban density. By doing the model
studies it makes it easier to module the masterplan
and research the scale of the buildings and the space
between the buildings. These models were created
with the thoughts from the initiating sketches about
creating an edge towards north, and having the

1.

This model was created to research the circu-
lar form that the site has today. It was an idea
of having a center in the middle as a meeting
point and make roads around this center which
become more semipublic where the residen-
tials can meet each other and live side by side.
This model is more like a whole unit and doesn't
have a clear hierarchy.

This model focused on creating a hierarchy
on the site where the tallest buildings create
an edge to the north and west part of the site
and the lower buildings are towards the exist-
ing surrounding residential area. This creates
a connection to the surroundings and when
you enter the site you will meet the buildings in
human scale by the two story houses.

In this model the grid was introduced for the
first time. The grid was placed directly north/
south to create as much sunlight as possi-
ble in the buildings and in the urban areas.
The focus was now to increase the building
heights towards north to create the best cir-
cumstances for the sunlight.

In this iteration the buildings become more
modular units and the idea of doing the build-
ings as prefabricated constructions made the
buildings more uniformly. The focus point was
to create clear sightlines from the paths to the
common house in the center of the site. In this
iteration the symmetric structure destroyed
the smaller courtyards a bit and made the site
more public between the buildings.

common house in the center of the site. The studies
result in working with a grid where the buildings are
placed directly north/south because it is the optimal
orientation when it comes to the indoor environment.
When placing the buildings on a grid and offset the
building volumes from each other it creates smaller
rooms, that feels more semiprivate for the residents.

- 7
This was the initi- |
ating concept that
was further devel-
oped in the design |
process because it
makes some good |
circumstances for
the sunlight, creates |
a hierarchy at the
site and a center |
with smaller court-
yards between the |
buildings.

—

ill. 41: Model studies



LIGHT STUDIES

In the initiating design phase a workshop with light
studies researches how the building volumes affect
the shadows on the site. In this workshop there was
focus on how to make outdoor areas which are
exposed by light. From these light studies it was
decided to work with a masterplan which creates
small courtyards where the light can get in and lei-
sure activities can be placed.

Winter Solstice Equinox Summer Solstice
December 21. September 21. June 21.

9:00
(10:00 Winter)

12:00

17:00
(15:00 Winter)

ill. 42: Light studies, iteration 1
r—-— - - - - - - - - - - - - - - - — — —/ —/ /1

Winter Solstice Equinox Summer Solstice
| December 21. September 21. June 21. |

9:00 |
(10:00 Winter)

12:00

17:00 |
(15:00 Winter)

ill. 43: Light studies, iteration 2



INITIATING
DESIGN CONCEPT

The initial design is based on a grid dictating the
buildings’ placement. This design sums up a lot of
criterias and ideas that were to be applied on the site.

The density is higher on the north part, with the height
of the buildings increasing as long as their proximity.

The alternation of masses and voids creates spaces
between the buildings, welcoming vegetation and
activities for the users.

The paths are free to evolve in an organic way, lead-
ing from the entrances to the center and heart of the
site, going around each building and areas.

Section AA’
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ill. 44: Initiating design concept



MASTERPLAN
DEVELOPMENT

This section includes the development in a large scale
on the masterplan. The development includes the
large connections such as the relationship between
the building volumes and the room between them as
well as paths and roads along the site. The section
goes through the development of the placement of
the buildings, paths and parking, which in the large
scale have been conclusive for the final design.
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PLACEMENT
OF BUILDINGS

Ilteration 1

The first iteration introduced the idea of using a grid
to place the buildings. With the idea of increasing
the density towards the north, most of the units are
placed there, reaching a height of 6 even 7 floors. This
creates a linear building, almost as a wall, visible from
outside of the site and establishing a limit. The rest
of the buildings are placed following the grid, more
randomly but with the idea of putting a building every
time a void is created: not letting a line or column free
of construction, blocking open views.

Ilteration 2

This iteration sees the apparition of a clear middle
space, meeting point of the three site access. The
middle access, coming from the rest of the areq,
stayed the main one and the most important path
during the whole process, keeping an access from
this entrance to the middle of the site was impor-
tant in all the iterations made. The buildings became
more modular and looked all the same. The idea of
doing different typologies and being able to distin-
guish them by the building masses didn't work due
to the repetetive building structure.

Winter Equinox Summer

Ilteration 3

The grid became smaller, allowing units to combine
and create bigger ones or letting some smaller build-
ings, allowing more diversity for the shapes. The idea
of aligning them on the north showed again but this
time the buildings are being off-set, to break the idea
of doing one big wall. On the rest of the site the place-
ment start to create areas between the buildings,
bringing some units closer together and generating
smaller communities inside the site.

ill. 45: Placement of the buildings iterations



Ilteration 4

The idea of creating courtyards was extending on the
whole areq, placing all the buildings around a cir-

|:| |:| cle shape. The typologies start to be more visible. On
the north, the highest buildings will welcome the stu-
dents, they are still placed along the same line, being
off set and separated to create rhythm. In the south
the families” houses are kept as single units, placed

following their own pattern. The last typology is the

I:I one organised around the courtyards. After doing sun

[] [ ] analysis, the north part was too shaded to be used
D and needed to be changed.

U O Iteration 5

The northern buildings were moved to be less
impacted by shading and only the one in the middle
were kept. The space created allowed us to implant
more buildings in the courtyard’s shape. A new sun
analysis of these spaces showed that the daylight
on the buildings is sufficient but the shading on the
courtyards is too important, especially for the two on
the north, where the buildings are the highest.

The families’ layout was thought with the idea of cre-
ating a courtyard but looked too random compared
to the other ones, a lot of propositions for this space
were suggested.

Winter Equinox Summer

Iteration 6 |
After all these changes, came to the final iteration |
of the buildings’ placement. The three typologies are
organised by their own layout. The students’ build- |
ings on the north are almost aligned, being off-set
and separated to break the image of a linear unit.
The second typology is arranged around the court- |
yards, the two northern ones having a wider gap to
allow sun in these spaces. Finally, the families’ houses |
are placed in the same layout, in a circular shape,
around a courtyard. But compared to the others, one |
unit is missing, opening the courtyard to the rest of the
site, especially to the common house and the leisure |
activities that will be placed there. The path from the
entrance to the center of the site is still present and
the big middle area will welcome the common house,
outdoor spaces and leisure activities. I
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PATHS

When thinking about the paths along the site, we
determined multiple types, each having their own
purposes and dimensions.

The road leading to the parking should be large
enough for a two way drive, while still being welcom-
ing to the pedestrians and the bikes, which stay the
main users of this areaq, especially because cars are
restricted to the outside of the site.

The access road, along the site, is only for emergency
cars, occasional drive or picking up the trash. It still
needs to be large enough but won't be used a lot so
it is mostly for bikers and pedestrians.

The main paths in the site connect the site entrances
to the common house and the common house to the
buildings. It is not accessible to cars but will be used a
lot, it needs to be accessible easily, for everyone and
by every conditions.

The final paths are used for walking through the site,
while enjoying the green areas. They are more organic
and kept wilder, to fit with the nature around it.
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Acces roads

The access road for cars is located on the south-east
part of the site. For safety reasons and fire reglemen-
tations, the cars need to be able to access the whole
site even if it's not what is wanted for a daily basis.
It means that at least one road needs to be large
enough for cars throughout the site.

The first idea was to put this road around the com-

mon house, allowing deliveries for this space when

it's needed, and reaching all the buildings within a
66
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ill. 47: acess road process

short distance. It quickly felt like this was isolating the
common house from the rest of the site, trapping it
inside this road.

After a few iterations, the road that goes around the
site was settled. It still allows cars to come close to
the buildings when it's needed but it keeps the whole
site free from this size of pavement.



Paths connected to common house

A path around the common house is still needed as it
represents the center point of the site. It needs to be
accessible from the entrances of the site and from
all the buildings around. The first idea was to use the
same road as the one planned for the cars, changing
the size to make it to a pedestrian scale. The second
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ill. 48: Paths around common house, process

Paths around the
common house

The paths leaving the common house area become
smaller as they reach the entrance of the buildings.
As said earlier, they are made for pedestrians but still
need to be accessible for everyone, including parents
with strollers or wheelchair users. That's why they are
still large enough to welcome people walking next to
each other or to allow them to pass by without hav-
ing to step in the grass around.

The pavement of the roads and the paths was also
discussed when planning the hierarchy of the dif-
ferent paths, to get as much permeable ground as
possible around the whole site.

The first idea was to make them different so the
typologies would be visibly their own. The main road
would be stones, bricks or tiles: easy to drive or bike
on, non-slip during the rainy days and clean of dirt.
Then as the paths become for pedestrians only they
are changed for wood, giving a more natural look in
the middle of the vegetation they pass by. The small-
est paths would be kept as earth or dirt, being almost
untouched.

At the end it was decided to make them all the same
materials, to ensure continuity between the different
areas and for a cleaner look of the site. The choice
landed on paved bricks, being a permeable pave-
ment while still being accessible for every user: cars,
pedestrians, wheelchair users and bikes.

idea was to pave all the area around the common
house, the paths spreading from it to the buildings.
The final iteration is a mix of both, creating an organic
path all around the common house, connecting all
paths in one place, still keeping green areas around
the buildings. -
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ill. 50: Strict vs. organic paths iterations
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PARKING B

One of the criterias for the site was to establish a free
car zone. This means giving parking opportunities
outside of the site.

—
The access road is placed on the south-east of the —
site. The main parking is placed there, keeping the =]
cars at the entrance of the site. 1 '
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The ground is a permeable pavement, letting grass
grow and allowing water to infiltrate the ground.

To meet the municipality requirements of one spot
for every two housing units and one for every eight
students’ units, 44 parking spots across the site, and

an additional 8 handicapped spots. =
The bike parking placed it on the closed off ground

T

S

level in the students’ buildings, and additional bike
parking placed along the acces road.

Different iterations of organic and structured parking
layouts were experimented with, before settling for
a triangular shape with a green area in the middle.

Amount  Parking Rate Parking Total PPL

Students 72 0,125 9 1 72
Couples 25 0,5 12,5 2 50
Elders 25 0,5 12,5 2 50
Families 19 0,5 9,5 4 76

141 43,5 248

ill. 51: Parking space iterations
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As the design of the site evolved, the choice was |
made to put the accessible road all around the site,
and no longer across the site. This gave the oppor- |
tunity to put parking spots closer to the northern
buildings while keeping the cars out. Some spots are |
put next to the students’ buildings and some handi-
capped ones are placed next to the buildings for the |
elderly, shortening the distance between the parking
and the entrance of their building. |

w
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68 ill. 52: Parking decisions, process
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BUILDINGS
DEVELOPMENT

This section includes the development of the buildings
design, expression and detailing of how the build-
ings separate from eachother. The focus has been
to create a coherent site and at the same time create
different building typologies with their own identity.
This section goes through the development of the
facades, the roofs and the circulation in the buildings.
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FACADES

General |

—] The buildings are managed based on a grid that
goes through the beams and columns. The goal
for the facades was to be able to see this grid in
a vertical way and not just in the horizontal plans,
using it as an exo-skeleton.

\
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The grid being used in all the buildings created a
lack of uniqueness for each typology. Thus, differ-
ent facade designs were iterated on to give each
typology its own identity; either by playing with
the balconies or offsetting the grid by half every
floor. The idea was to be able to recognize the
typology and the people living in it by looking at
the facades. The cladding on the facades is also
changing to adapt to every typology

Students

louphes

ill. 53: Facade iterations, general

ope single houses, being seen as their own units. The

Fq mil I Ies grid is less obvious on them as they don't have
balconies and no external structure. The beams
and columns are still visible but placed on the
walls and not out.

The first iterations for the family units were almost ‘

For the families placed on top of the couple’s unit j '

one idea was to change the cladding between i o ——
the typologies to be able to tell them apart. It was D ;

decided to put the same on every wall to guar-

antee a cleaner look of the buildings.

LU [

ill. 54: Facade iterations, families
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The student units are half the size of the apart-
ments. They each have a balcony, put next to
eachother they almost create an exterior corridor
all along the facade. The exo-skeleton is shown
by beams and columns, where vegetation could
grow, creating a green facade.

On each block, one floor will be a shared space.
The thought was to connect them visually by
either; making them glass, taking off the balconies,
putting them all on the same level or connecting
them by external walkways.

For the couple’s and elderly’s buildings it was
mostly a game with the placement of the balco-
nies. Initially it started by having them as loggia,
inside the facades. Later on the exo-skeleton was
presented and applied to this typology, meaning
that the loggias became external balconies. In
order to achieve a different look from the student
units, the balconies are not on the whole wall but
only on half of it. After trying multiple placement,
the preferred one was placing them diagonally,
creating rhythm in the facade. The grid is still vis-
ible thanks to all the beams and columns around
the balconies.

Couples/

Elderly
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ill. 56: Facade iterations, couples/elderly IL U
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ROOFS

ill. 57: Roof iterations, differentation

Differentiation—— .
Yz /7/'%
W /,’
A W
GREEN) /A// 7
POUSTE

Just like the facades, the first thought was to create
three types of roofs to distinguish the three typologies.
It was combined with the idea of increasing the den-
sity towards the north and doing a transition from the
buildings around. The family houses on the south have
gabled roofs, as the houses on the rest of the area do.
The highest buildings on the north, the students’ ones,
have flat roofs to fit a high rise building aesthetic. The
typology in between gets a single pitch roof, to ensure
a transition between the three different types.

Shadows——

o
.

Once the design process began using these three
types, a limitation quickly emerged. The single-pitch
roof added an additional floor and created significant
shading for the buildings located to the north. This
required a reconsideration of the roof strategy and a
choice between maintaining different slopes or adopt-
ing flat roofs across the entire site. The shading impact
was the primary argument in favor of flat roofs, but sev-
eral additional advantages were identified. Flat roofs
require fewer materials, making them more cost-effec-
tive, faster, and easier to construct. They also allow for
multiple uses on the roof surface and can accommo-
date as many solar panels as a pitched roof. In fact, flat
roofs offer greater flexibility, as the angle of solar panels
can be adjusted if needed. Finally, the pitched roof cre-
ated an extra floor without a clear function, resulting in
a large, unused area.

20
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ill. 58: Roof iterations, shadows



CIRCULATION

Circulation in the buildings

as an outdoor extension of their living space.

As the building masses were drawn, circulation across
the buildings and floors was considered. All housing
units were intended to benefit from both south and
north facades, allowing cross ventilation through the
rooms. This required the units to be placed side by side
rather than organized around a central circulation. The
idea of an outdoor corridor leading to the entrances
was quickly introduced. It would be placed on the north
fagade, leaving the south fagade free for larger win-
dows. This space can also be used by all inhabitants

o ll

nolonol o< n, @

ill. 59: Circulation in the building, process

Circulation between the buildings

Once the horizontal circulation was settled, the vertical
circulation was addressed: where and how to access
the outdoor corridors. After examining the placement
of the buildings next to each other, the idea emerged
to connect some of them through shared staircases,
with one staircase serving two blocks. The blocks are
not aligned, reflecting the intention to offset them, and
the staircase reinforces this line between them. After
a few iterations, the staircase was enclosed in a glass

box, creating a vertical void within the building mass.
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ill. 60: Circulation between the building, process
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LEISURE ACTIVITIES
DEVELOPMENT

This section includes ideas for leisure activities as well
as the placement and design of these. The project’s
brief says that 3000m? should go to leisure activities
around the site. They need to be designed, placed
and organised regarding the building’'s placement
and the user groups. They are thought of in relation
to the common house with the same goals: bringing
people together, offering new activities, being able
to be used during the whole year. The large leisure
requires a variety of activities, both in their purposes
and the people they are related to. This section goes
through a brainstorm of leisure activities, the place-
ment of the leisure activities in relation to the building
masses and the common house.

BRAINSTORM

The activities chosen to incorporate are marked in
bold. They are mostly aimed to place more greenery
on the site and to be able to enjoy it. Few sports facil-
ities were chosen as there are already some present
in the other areas around. The concern was put on
activities that will benefit all the users groups.

CREATIONAL ACTIVIT
6\%% RE IES
W
<»
<o
& -
c;z Climbing Tarzan
Table wall / course Dog
Beach volle tennis Skater
4 \ forrest Table with

k Cllmbln

Sport [l 9 Pla round

figds course Y9 chess
Basketball ) chle

Floorball

ACTIVITIES

Multi purpose LEISURE gomes Kitchen

pitch garden

-~ > Flower

Football
Runmng Garden
circuit
Outdoor Greenhouses
fitness Art mstollotlon Sitting .
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ill. 61: Leisure activities, brainstorm



PLACEMENT OF ACTIVITIES

ill. 62: Placement of activities process
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Different organisations of the court-
yards were experienced, creating
a hierarchy, from public to private.
The common house is the most
public part of the site, being acces-
sible for everyone. The courtyards

L
The placement of the leisure activities evolved with the
masterplan and the building’'s placement but the main
ideas stayed the same. There is the center of the site
which welcomes the common house and the main out-
door shared space. The kitchen garden is placed in the
sunniest area while the playground and recreational
spaces are placed around the families units. Between
the buildings the areas are kept natural, landscaped
as sensory gardens, or as wild nature. In both cases
these spaces are good for biodiversity and the spe-
cies living there.

In the final placement there is a sitting area between
the buildings of the common house, a kitchen garden
on its north and the playground is on its south, near
the family’s houses. The spaces between the buildings
become green courtyards.

are semi private as they are mostly

used by the inhabitants of the build-
ings around them. This gradation is
shown by a change in the nature,
becoming wilder and wilder as the
areas become more private. The
paths are also becoming narrower
and more organic.
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COMMON HOUSE

Brainstorm

The initial functional diagram for the commmon house
suggested multiple spaces. Some are placed out-
doors: the terrace and greenhouse, some could be put
together: the kitchen with the multi-room, the hobby
room with the computer one. Three units naturally occur
and the idea of doing separate buildings appears. As
designed in the masterplan the idea is to have only

Computer
room

Fitness

Hoblby room

one common house, with everything happening in the
same area. The stake is to design a single space that Entrgncel ITerroce
creates different areas. Green house Kitchen

ill. 63: Commmon house, brainstorm

\Bu(m by 3

Three buildings compose the common house,
and the housing is divided into three typologies.
One of the earliest sketches aimed to identify
the characteristics of the three typologies within
the units of the common house. After multiple
shapings, a system of voxels appeared: a cube
that can be repeated as needed. It is based on
the same grid as the rest of the site. The larger

rooms have a double height, while the addi- /d\
tional rooms on the side are smaller, creating
a gradient. -

K

2>

on : sl Y

_ ' =3 ’ R S ill. 64: Common house, shape iterations



One of the ideas was to create an outdoor
space linked to the common house, its place-
ment remained to be decided. Multiple ideas
were suggested: on top of the roof, under an
elevated building or between the units. For
accessible reasons the choice was made to
place the building in a square shape and to use
the void in the center as the outdoor space. The
indoor rooms are then placed in the different
buildings, regarding their functions and needs.
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The courtyard

The space created between the buildings
serves as the outdoor area for the common
house. It's a flat areq, kept free so it can be flex-
ible and welcome multiple activities if needed.
The goal is also to be able to extend the rooms
outside, for a bigger reception, an outdoor fit-
ness class or the need for more space in the
workshop. A grid is placed on top, aligned with
the roofs of the buildings, serving as a vertical

limit. M Finess

ill. 66: Common house, courtyard iterations
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THE INDOOR
DEVELOPMENT

This section includes the development of floor plans
and the indoor environment in the most critical rooms
in the different typologies. The focus has been on
creating apartments with a good room distribution
and the possibility for making chances and flexibility
within the units. This section goes through floorplans
for families, couples/elderly and students and after-
wards looking at the Bsim process for the indoor
environment.



Floor plans

The floor plans evolved through three distinct phases:
first optimizing the structural grid itself, then refining
layouts to meet user needs, and finally coordinating
how different units work together within the complete
building blocks.

Early iterations started with grid dimensions based on
educated guesses, then tested these through mul-
tiple iterations. This trial-and-error process quickly
exposed problems. Sometimes the grid created
spatial conflicts - a bed and closet placed too close
together would block circulation paths. Other times
rooms ended up disproportionately large or small,
creating awkward imbalances across the plan. The
real breakthrough in solving the plans was discon-
necting rigid alignment between walls, furniture, and
the structural grid. This added flexibility which made
the design process easier and produced far better
results: more compact plans, smoother circulation,
and a more equitable distribution of space across
different rooms.

The design criteria imposed strict size limits that
added another layer of complexity, with units at 75
m? for one or two people, 85 m? for elderly couples,
and 115 m2 for families with regards to Danish social
housing regulations. These constraints meant fig-
uring out how to serve very different users; singles,
couples, elderly residents, families, within the same
structural framework. The family units presented
the toughest puzzle: fitting three bedrooms plus all
essential amenities into just 115 M2 required crea-
tive problem-solving. Ultimately, these limitations
didn't just restrict the design - they shaped it, push-
ing the project toward solutions flexible enough to
accommodate multiple demographics while staying
within tight regulatory boundaries. Furthermore the
many possible floor plans reinforce the conceptual
idea behind the structural system, allowing for great
adaptability to suit a variety of building sites, typol-
ogies and users.

25m

Entry

Entry

Livingroom

(Yo (o]

Livingroom Livingroom

.

ill. 67: Room sizes, process
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Families
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BSIM PROCESS

ill. 71: Bsim, working models

The first step was to determine, for each typology, the P -

most critical housing. Usually for Bsim, the most crit- g S

ical is the one receiving the most sun radiation. After S 7>
testing all the different placements for each typology,
those are the ones working with.

Both the student’'s and the couple’s unit showed ~
good results from the start. With a few adjustments ~
in the systems the numbers would quickly be what is ~
needed. The main concern was the family unit.

Student Couple/Elderly

Couples/Elderly

The couples were challenged by a lack of
ventilation. Adding bigger windows and a Temperature: 21,1°
mechanical ventilation to support the natural Hours >26° 0
air flow resolved this issue, while still maintain- .
ing a reasonable air change. . Hours <19° 0
Air change: 11/h
Moisture: 31,5% - 63,4%
C0O2:379,3 ppm

Students ~
D¢
7 N
. . N 7 N
The biggest challenge for the student’s unit was . o ~
to control over-heating, because it's a small Temperature: 200’7 E </\/\|
area boxed by other heated housing. Adjust- Hours >26°: 0 \F < 4
ing the window's size and using the balcony as Hours <19°: 0 r~ N SIS I 4
shading solved this problem. Air change: H/h ~ 3 T \:/ : 4
. ' NSO
Moisture: 32,8% - 64,3% Y \:\ ~ \|: P
. ~ ~ N 1
CO2: 3854 ppm NNL R
N j e

ill. 72: Bsim process, Couples/Elderly and Students
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Families

The family unit is on two floors, with the dining
room having a double height

Initial

The initial stage is the building with the win-
dows but without the systems, to see what
are the actual strengths and weaknesses
of the housing, with a special interest in the
temperature.

Adding systems

Once the first systems are added, the
indoor temperature became better, with-
out over or under-heating. The problem for
now is the air quality.

The CO2 level is pretty high, the air change
is low and the air humidity is too low during
the winter, leaving a dry air inside. All these
are showing a lack of ventilation.

Lightning

Final

Adding mechanical ventilation, working
all year round and adjusting the Moisture-
Load, gave more ventilation to the building,
and the air change doubled. The CO2 level
really dropped and the moisture level is
now between the right numbers.

Natural ventilation @ Heating

;li Equipment

Temperature: 10,6° PRBARN
Hours >26°: 0 “ o . RN -
Hours 196788 | ~« P
Air change: 0/h S~ TN
Moisture: 19,9% - 77,5% S
C0O2: 350,0 ppm -
Temperature: 20,4° PREBERN
Hours >26%0 ¢ .7~ _
Hours <190 | >l
Air change: 0,6/h ~J T
Moisture: 24,5% - 61,6% S

C0O2: 466,0 ppm

<:-> Infiltration
o o
qﬂ]@ PeoplelLoad

Temperature: 20,8° PRI
Hours >26°0  «_ N
Hours <19%:0 I ~.~ B
Airchange:12/h o 1~ -7
Moisture: 32,5% - 62,9% S L
CO2: 31,4 ppm ST

QQ MoistureLoad

Mechanical ventilation

ill. 73: Bsim process, Families g3






Introduction

This chapter presents the project’s final design pro-
posal and illustrates how previous analyses and
conclusions throughout the process have been
translated into a concrete design approach. Through
various diagrams and visualizations, the spatial
structure of the project and the connection between
buildings, common activities and outdoor areas are
communicated. The purpose of this chapter is to pro-
vide an overall overview of the project’s final ideq,
scale and functions, as well as how social and sus-
tainable considerations are addressed in the project.
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STAK

STAK is more than just another new residential area
on the outskirts of Aalborg. STAK is an inclusive and
inspiring mini-community where generations meet
and the community thrives. Through a number of out-
door areas and shared activities, meetings between
the elderly, families, couples and students are invited.

STAK is located in Aalborg East, and is only a few min-
utes from Aalborg University, which makes the area
very attractive for students. At the same time, the
project is also close to shopping, schools and leisure
activities for people of all ages.

Whether the top priority is to create a good social
environment, or the focus is more on the green trans-
action, STAK is the right place to be. Through being a
Net-Zero site construction, STAK demonstrates how
the construction of the future can be both environ-
mentally responsible and architecturally ambitious.

STAK embraces diversity and creates an environment
where there is room for everything from rainbow fam-
ilies, singles and the elderly, to newlywed families and
young couples, all of whom are looking for a sustain-
able lifestyle with community in focus.

A place that combines social, environmental and
economic sustainability, for today’s needs and future
generations.



CONCEPT DIAGRAMS

Increasing the density and the
heights of the buildings towards
the north

/

[]

Grid system in the buildings
and for the placement of the
buildings

Bringing people from the site and
from outside together
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== ﬁ
0 U
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-
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Extending the vegetation towards
the sout

Organic paths and outdoor
spaces between the grid

Semi-public meeting places for
the residentials

ill. 74: Concept diagrams
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MASTERPLAN

The masterplan shows the finalized result of how the
site has been composed and organized, which comes
with an urban density of around 73%. The residen-
tial buildings are arranged in small clusters, creating
shared spaces between the buildings that engage
social interaction between the inhabitants while also
allowing plenty of daylight into the dwellings and
sunlight into the courtyards. In total, the develop-
ment provides 141 residential units distributed to 248
occupants.

By prioritizing the pedestrians, the vehicles have lim-
ited access within the site, with a circular road with
parking placed alongside the edges as well as a big-
ger parking space in the entrance of the site, ensuring
that the spaces within are slow paths that are safe,
calm and free from traffic. The parking equals to
around 47 standard parking spots plus 8 handicap
parking spots, with close proximity to the elderly units,
enhancing inclusivity.

The overall layout of the environment is a balanced
relationship between built areas and green spaces,
integrating nature as a defining element throughout
the site. At the center of the site is the common house,
which is deemed the social and functional heart of
the project, creating an environment that encourages
social interaction between all types of user groups.

To the north of the common house, a big communal
kitchen garden is provided and made accessible for
all user groups, allowing even more social interac-
tion. South of the common house is a playground that
offers possibilities for the families to gather and let
their kids play together. All the courtyards on the site
are characterized by extensive greenery and different
activities, adding to the social landscapes throughout
the residential areas.

The majority of the bike parking is located in the
ground level of the two student housing buildings situ-
ated to the west and east, creating approximately 240
spaces. An additional 28 spots are placed around the
common house, making a total of 268 biking spots.

Energy performance and sustainability is a big aspect
of the project and are also integrated on the mas-
terplan. Photovoltaics are placed on the roofs of the
tallest buildings and with the largest roofs averaging
around 55% of the roofs covered. This has been cal-
culated to create the amount of energy demanded
of the development, to achieve a zero-energy site.

Overall, the masterplan displays a well-connected
environment that responds to human scale while
integrating nature, sustainability and architecture.
The balance between communal life and privacy
mixed with a variety of shared leisure activities and
green spaces becomes the base that supports inclu-
sivity, resilience and creates an inviting residential
community.

ill. 76: Facts about the site

Urban density
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LONGITUDINAL SECTION

This section shows the site in a large scale where
the building heights and the courtyards between the
buildings are shown. The section in 1:500 is supple-
mented with some zoom-in sections that show the
courtyards and spaces between the buildings in 1:200.

Section 1:500

ill. 78: Longitudinal section, 1:500

Sections of courtyards 1:200

ill. 79: Sections of courtyards, 1:200
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PLACEMENT OF
USERS

The placement of apartment typologies follows a few
key design decisions. The design criteria to match sur-
rounding building heights naturally creates gradual
change in building mass that concentrates toward
the north and west, tapering down toward the south.
This tapering also facilitates better solar conditions
on the site, by reducing the self shading by surround-
ing buildings.

Students and studio apartments are placed toward
the north where the buildings are tallest and most
densely packed. Family units, by contrast, are placed
in the sunnier southern edge where lower two-storey
buildings create the kind of atmosphere and outdoor
spaces that are well suited for households with chil-
dren. One- and two-bedroom apartments for couples
and elders fill the middle ground, bridging these two
areas of low-rise and high-rise, with a medium-rise
in between.

Beyond this spatial logic, the design deliberately mixes
certain typologies to encourage intergenerational liv-
ing. One-, two-, and three-bedroom apartments are
mixed throughout the development, bringing together
couples, families, and elders in the clustering of build-
ings. The intention behind this decision is to create
mutually beneficial relationships between the unit
occupants. Older residents often face social isola-
tion, while children benefit from exposure to different
generations - mixing these groups creates opportu-
nities for interaction that address both needs.

With regards to the Student housing, it was decided
to keep them separate from other typologies. Their
schedules are irregular, they socialize at odd hours,
and noise levels tend to be higher. Mixing students
with families or elderly residents would likely create
friction around these lifestyle differences. Keeping stu-
dent housing separate lets students form their own
community while maintaining the quieter environ-
ment other residents need. To support this decision,
extra common spaces for eating, socializing (party-
ing), studying, and leisure have been placed in the
four student buildings, to support the kind of peer
interactions central to student life.



B Studio
B 1Bedroom
B 2 Bedroom
= Family
Common Ared

ill. 80: Placement of users
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FAMILIES

Floor plan 1:200

All family apartments are 116 m2 and are distributed
over two floors. The dining room is the most central
room in the apartment and is designed as a dou-
ble-height room, which helps to create a greater
sense of space and creates visual contact between
the two floors. There are two bedrooms and a toilet
on the upper floor and when you get up on the upper
floor you have direct access to a private terrace. The
stairs is centrally located in the apartment and func-
tions as a room divider between the living room and
the dining room, while from the stairs you get a look
down to the dining room and this gives the experi-
ence of life across the two different floors.

@ ill. 81: Floor plan 1:200, Families
Section 1:200

e

ill. 82: Section 1:200, Families



Elevations 1:200

In the most southern part of the site the family units
are placed. The settlements create variation in the
appearance of the buildings on the site. In this exam-
ple of the typology, the top floors is the family units,
as they are double floored, wheras the bottom floor
is meant for elderly or couples. Some of the units are
only two storys. The facades are made up of singu-
lar elements placed close together, making it appear

very clean.
East West
1:500 1:500

North
1:500

ill. 83: Elevation 1:500, Families

ill. 84: Elevation 1:200, Families 97
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COUPLES AND ELDERLY
Floorplan 1:200

These floorplans show four different layout options for
couples and elderly, providing flexibility for different
needs. All apartments are 77 m2 and are designed
with accessibility in mind, so that people with disa-
bilities also can live in the apartments. There are both
one- and two bedroom apartments, which form the
different layout of the inside. There is one of each
apartment type with an entrance from the exterior
corridor on the northern side of the building and one
of each apartment with an entrance at the western

side.
= =
MRS
. EB ) [ /D 1 |
= 0 [
g1 I8k Of 170
Sl S-S e F e =
o O Y or o -
T = /\_ ill. 86: Floor plan 1:200, Couples/Elderly
Section

ill. 87: Section 1:200, Couples/Elderly



Elevations 1:200

In the middle of the site, the second biggest buildings
appear. These buildings are built on the principles
of an exo-skeleton imitating the grid structure. The
balconies change place for every second floor, mak-
ing the facade vary having greenery on the facades
aswell. The facade of the buildings are built on a
lamella system, and change direction for every sec-
ond grid-square.

East o N West
1:500 T 1:500

ill. 88: Elevation 1:500, Couples/Elderly

ill. 89: Elevation 1:200, Couples/Elderly 101
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@ ill. 91: Floor plan 1:200, Students shared space

Floorplans 1:200

The floorplan for the students shows an overview of
the shared spaces for all the students living in the
apartments. These are divided into different functions
including a garden, a shared kitchen for communal
dining, a games and cinema area and the last one is
a study space. These areas support both socializing
and interaction across the circulation core. The next
floorplan shows the 38 m2 student apartment where
the living room is located to the south to get a bright
space with access to a south facing balcony.

S 3 S =
T < I

(D ill. 92: Floor plan 1:200, Students
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Elevations 1:200

On the most northern part of the site is the student
apartments, which are also the tallest buildings on
the site. The buildings are structured with an exoskel-
eton, making the facade interesting and transparent,
whereas every unit has their own balcony attached.
In the middle of the buildings, the shared spaces cre-
ates a feeling of the building floating in some places,
while also offering the occupants to socialize within
the building itself. The staircase and elevator have
been placed between the buildings and with a trans-
parency making the facades vary. On the northern
part, there is exterior corridors, elevating the concept
of having an exoskeleton on the building facades. In
the two middle buildings, a washing roc

storage rooms for the residents have k

also to create a more lively facade in the

The two buildings on the edges have |

so all space have been utilized. The fc

buildings is a lamella system with chang

offsets, making it stand out even more.
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ill. 94: Elevations 1:500, Students

ill. 95: Elevation 1:200, Students
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COMMON HOUSE
Floorplan 1:200

The common house is intended as a meeting place
for the occupants, with a focus on community and
interaction across different age groups. The building
is created as three building volumes, each con-
taining its own activity. The first building contains a
multi-purpose room, which can be used flexibly and
transformed depending on the activity, whether it is
communal dining, lectures or other joint activities. The
second building contains a hobby room, where occu-
pants can pursue their various hobbies and learn
from each other, while the last building contains a
fitness room.

The three buildings are positioned so they form a
common outdoor center on the site. The multi-pur-
pose room can be opened out towards the outdoor
space, which helps to strengthen the activation of the
indoor and outdoor space in extension of each other
and thus enables the creation of the different activi-
ties that suit all age groups.

1. Multi-purpose room
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2. Hobby room

10

3. Fitness

O

ill. 97: Floorplan 1:200, Common house



Different scenarios

The common house is divided in three parts, creating
an outdoor area between them. Above this area a
wooden grid serves as a roof to create a vertical limit.
This courtyard should bring inhabitants together, no
matter the user group they are part of, the time of the
day or the season. It has to be accessible for every-
oneg, all the time.

The neutral setting is made to wander around and
meet the neighbors. A water fountain is installed on
a flat surface, allowing this space to be dry and used
for other purposes.

The proximity to the indoor common space gives the

opportunity to extend these rooms outside. The large
area can welcome an outdoor reception and the fit-
ness room can organize outdoor classes when the
weather allows it.

Other occasional activities, such as a market or an
open air cinema, can take place and bring people
from outside of the area.

The aimis to be able to use it all year round, with dif-
ferent weather through the seasons. The ground is
paved bricks, meaning it is gonna stay dry and clean,
being usable even when the weather is not the nicest.

Watching a movie

ill. 98: Different scenarios, Common house

Section 1:200

ill. 99: Section 1:200, Common house

Extending the fithess room




INTERIOR MATERIALS

The indoor materiality is designed to give a light and
warm expression with light wood and white colours.
The floor inside the housing is oak basketweave floor
and the walls and ceiling are plaster, which makes
a nice balance between the warm coloured wood
and clean white walls. The beams and columns in
the construction are made of CLT pine wood and are
visible from the inside of the building which creates
depth and warmth to the ceiling and the walls.

Interior cladding

Oak basketweave floor Plaster walls and ceiling
Pine beams and columns

Construction

Steel for joints CLT douglas

ill. 100: Interior materials
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EXTERIOR MATERIALS

The exterior materiality is designed with focus on
organic materials with a natural expression, which
changes over time. The facades are thermalwood
pine which over time gets patina and becomes more
gray and cold in the colour. On the facades and bal-
conies greenery is growing which compliments the
wooden facades. The pavement on the site is primar-
ily brick pavement in warm colours which is placed in
organic lines around the site. On the playground the
pavement is wood chips which is an organic and soft
substrate. The parking spots are made of a perme-
able pavement which make the parking area green
in the expression.

Exterior cladding

Thermowood pine Triple-glazed windows Greenery on the facade
(different patinas)

Pavement

T 2t i ;
Brick pavement for paths Wood chips for playground Permeable pavement for

parking

ill. 101: Exterior materials
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BIODIVERSITY

For the final proposal, the vegetation in the matrix
has been extended to ensure that the biodiversity is
improved throughout the site. This is achieved by cre-
ating more habitats for the ambassador species, which
will cause the area to become ecologically improved.
The remaining vegetation will be extended onto the site,
to accomplish a diverse and lush environment.
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ill. 102: Biodiversity, final
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Thyme
Birds-foot trefoll
Blackthorn
Oregano
Foxglove

Yellow rattle
Wild carrot
Thistles

Apple trees
Cherry trees
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BIOFACTOR

Analysis
Factor | req (339 area (m2)
Paved or Solid Impermeable paving; no vegetative cover.
partially paving Roof areas without greenery, concrete,
paved asphalt, tiles. 0 350
areas
Partially Permeable paving and paving with
paved vegetation. Tiles used as grass
areas reinforcement, wooden decks, gravel 0/ 0
areas for traffic.
Green Planted Monocultural green areas. Lawn, dense
areas areas, round cover, beech hedge.
low o o 0,2 3480
diversity
Planted ‘ Semi-species-poor areas.
areas, Extensive/unmown lawn. 0 270
low/medium 4 827
diversity
Planted . Semi-species-rich areas, areas with
areas, native species.
medium/high 0,7 932
diversity
Planted . Species-rich green areas. Areas with
areas, high-quality forest character. Or habitats 070
high diversity | for endangered animal species. ] 10704
Aditionnal | Vertical Facade planting with climbing plants
areas facade
planting 04 0
The biofactor helps analyse the biodiversity of a site Total area 23736 |WENELE
ground. Based on different parameters and catego- .
ries, each area of the site is rated with a factor. A very Biofactor 0,647 L

paved and impermeable ground has the lowest factor:
0, while a very diverse and rich green area has a fac-
tor of 1. Each area is multiplied by its factor, giving an
average biofactor of the whole site, between 0 and 1.

The initial biofactor is 0,647, thanks to a large forest area
and a very small paved areq, leaving most of the site
as unmown lawn.

The goalis to keep a high biofactor through the site. To
do so a lot of the areas are planted with medium and
high diversity species. The roads and paths are made
of a permeable pavement of bricks, allowing water to
infiltrate. Most of the facades have vegetation along
them, allowing us to implant a lot of greeneries on the
whole site.

The final biofactor is 0,664, being even better than the
original one thanks to a low paved area and an impor-
tant implantation of wild gardens.

ill. 103: Biofactor
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VEGETATION

Flowers

Most of the flowers already on site
bloom between May and Sep-
tember (birdsfoot trefoil, foxglove,
yellow rattle and wild carrots).
Planting flowers which bloom
during the fall and winter (win-
ter jasmin, chrysanthemums and
christmas rose) will benefit species
during this time as well as provid-
ing an esthectic surroundings all
year long.

Trees

The trees on site are deciduous
trees meaning they lose their
leaves during the winter, having
then a low impact on the shading
for their surroundings. The various
heights and leaves’ colors offer a
diverse look of these areas. The
addition of fruit trees such as apple
trees and cherry trees is good to
ensure biodiversity through spe-
cies diversity.

Hawthorn  Maple

WINTER

SPRING

SUMMER

AUTUMN

Plane

Birch

Hazel

ill. 104: Flowers along the year

Alder Apple tree Cherry tree

ill. 105: Trees along the year
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TECHNICAL

CONSTRUCTION

The construction of the project follows a design
strategy that prioritizes ease of construction
through modularity and standardized blocks and
components that interlock during assembly, cou-
pled with a focus on sustainable construction in
both material selection and construction tech-

niques. The standardized components of glulam
beams and columns that constitute the structural

skeleton of the buildings, along with the CLT slabs
that span between them, can be manufactured
off-site and assembled rapidly on-site. Further-
more, the choice to employ helical screw piles that
penetrate the ground to a depth of 20 metres at
the tallest buildings reduces the quantity of con-
crete required without compromising structural
integrity, while simultaneously enabling accel-
erated construction timelines. The use of metal
brackets and the fully timber-based construction
also facilitate future disassembly and material
reuse.

The nature of this design and structural system
allows for a wide range of application possibilities, STUDO V/2 BEDROOM
which supports the diversity of apartments, houses, o o
and other residential typologies that can inhabit
the system. This flexibility means the design can be
modified and adapted to suit a variety of sites and
demographics, spanning from low-rise to high-rise
developments, limited only by the structural capa-
bilities of timber construction.
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ill. 106: Construction concept
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Gutter

350mm Thermal insulation
Vapour barrier

CLT slab

Timber beam

200 mm Timber Column
200 mm Timber Beam
20 mm slatted cladding

40 mm rear ventilated cavity

External wind barrier

50 mm CLT slab

50 mm Thermal insulation / Horizontal battens

150 mm Thermal insulation / Studs
Vapour barrier

Service layer

Wood panel

Skirting board

Wood flooring

Vapour barrier

200 mm Thermal insulation

300 mm XPS isulation

Concrete stem wall

Cast reinforced Concrete footing
Pile Cap

Pile Shaft

Helical bearing plate

Pilot point

Joints

Isometric
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ill. 107: Construction details
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Net-Zero Energy

Definition
Zero energy construction can mean sev-
eral things. This project is working with
net-zero energy for the entire site, which
means that the site produces as much .
energy as it consumes over the course of
an entire year. To achieve net-zero energy, .
work has been done with several differ- , )
ent active and passive strategies, which, e netzero balance line
in conjunction with good U-values on both ,
the foundation, roof, windows and external
walls, help to reduce the energy frame- e
work for each individual building. energy e
supply , starting

/ point

<@ } delivered energy

AN J
Y

feed-in
energy

energy efficiency

ill. 108: Net-zero energy

Passive design strategies

T AR

Natural ventilation Overhang Curtains

ill. 109: Passive design strategies

Active design strategies

\(5/ 4
/ ] N\ r
Photovoltaics Mechanical ventilation District heating

ill. 0: Active design strategies
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BEIS8

Results

The three bel8 simulations show the energy frame
for the three types of housing located on the site,
namely student housing, couples/elderly apart-
ments and family units. The simulations is based
on the three homes that receive the least sun on
the site, as the large overhangs in the form of bal-
conies presumably create so much shade that the
homes with the worst energy frames come from a
greater consumption of space heating, rather than
the need of cooling due to excessive heat.

Since district heating is very cheap and efficient in
Aalborg, this is used to heat the homes. This means
that the solar panels must cover the power con-
sumption from electrical appliances, lights, etc. The
solar panels play an important role in making the
site net-zero energy, as they must produce at least
as much energy as the buildings consume.

Couples/Elderly

Key numbers, kWh/m2 year

Renovation class 2

Without supplement Supplement for special conditions  Total energy frame
75,5 0,0 755
Total energy requirement 299

Renovation class 1

Without supplement Supplement for special conditions  Total energy frame
56,6 0,0 56,6
Total energy requirement 299

Energy frame BR 2018

Without supplement Supplement for special conditions
32,5 0,0 32,5
Total energy requirement 299

Total energy frame

Energy frame low energy

Without supplement Supplement for special conditions  Total energy frame
27,0 0,0 27,0
Total energy requirement 299

Contribution to energy requirement

Net requirements

Heat 29,5 Room heating 12,5
El. for operation of building 2,5 Domestic hot water 15,1
Excessive in rooms 0,0 Cooling 0,0

Selected electricity requirements

Heat loss from installations

Lighting 0,0 Room heating 19
Heating of rooms 0,0 Domestic hot water 2,0
Heating of DHW 0,0
Heat pump 00 Output from special sources
Ventilators 2.4
Pumps 00 Solar heat 00
Cooling 0,0 Heat pump 00
Total el. consumption 332 Solar cells 00
wind mills 00

ill. 112: Be18, Couples/Elderly

Students

Key numbers, kWh/m2 year
Renovation class 2

Without supplement Supplement for special conditions  Total energy frame
72,3 0,0 72,3
Total energy requirement 28,0

Renovation class 1
Without supplement
67,7 0,0
Total energy requirement

Energy frame BR 2018

Supplement for special conditions

Total energy frame
54,3
28,0

Without supplement Supplement for special conditions  Total energy frame
39,2 0,0 31,1
Total energy requirement 28,0

Energy frame low energy

Without supplement Supplement for special conditions  Total energy frame

27,0 0,0 27,0

Total energy requirement 28,0
Contribution to energy requirement _Net requirements

Heat 28,0 Room heating 89

El. for operation of building 2,2 Domestic hot water 17,6

Excessive in rooms 0,0 Cooling 0,0

Selected electricity requirements

Lighting 9,7
Heating of rooms 0,0
Heating of DHW 0,0
Heat pump 0,0
Ventilators 21
Pumps 0,0
Cooling 0,0
Total el. consumption 328

Families

Key numbers, kWh/m2 year

Renovation class 2
Without supplement
90,4 00
Total energy requirement

Renovation class 1
Without supplement
67,8 00
Total energy requirement

Energy frame BR 2018
Without supplement
393 0,0
Total energy requirement

Energy frame low energy
Without supplement
27,0 00
Total energy requirement

Contribution to energy requirement

Heat 398
El. for operation of building 2,8
Excessive in rooms 0,0

Selected electricity requirements

Lighting 0,0
Heating of rooms 0,0
Heating of DHW 0,0
Heat pump 0,0
Ventilators 2,4
Pumps 0,0
Cooling 0,0
Total el. consumption 335

Supplement for special conditions

Supplement for special conditions

Supplement for special conditions

Supplement for special conditions

Heat loss from installations

Room heating 16
Domestic hot water 4,4

Output from special sources

Solar heat 00
Heat pump 00
Solar cells 00
Wind mills 00

ill. 111: Bel8, Students

Total energy frame
904
39,2

Total energy frame
67,8
39,2

Total energy frame
393
39,2

Total energy frame

27,0

392
Net requirements
Room heating 12,8
Domestic hot water 198
Cooling 0,0

Heat loss from installations

Room heating 72
Domestic hot water 6,7

Output from special sources

Solar heat 00
Heat pump 00
Solar cells 00
Wind mills 00

ill. 13: Bel8, Families
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BSIM

BSim was used to study every typology, using the
most critical placement each time. BSim is used to
look at indoor climate, air quality and temperature.

Concerning temperature the regulations give a maxi-
mum of 100 hours/yeor above 27° and there shouldn't
be a time when the temperature is under 19°. In all
three buildings both these regulations are respected,
with no hours under 19° and none above 26°.

The air quality is based on different parameters such
as: CO2 level and the relative humidity in the air. The
recommended CO2 level in a well ventilated hous-
ing is between 300 and 400 ppm. All the housing fits
in these standards. The optimum relative humidity
range is between 40 and 60%, but it can be as low
as 30% without being a health threat. The excessive
humidity in these dwellings happen during the sum-
mer, a period when the inhabitants can ventilate

more if needed.

System used

—Dn

== Natural ventilation

/

lIII:(:E

N

Lightning

@ Heating

I;‘i Equipment

C—:> Infiltration
o O
[M]Q PeoplelLoad

QQ MoistureLoad

“" Mechanical ventilation

Results

Temperature: 20,7°
Hours >26°: 0

Hours <19°: 0

Air change: 11/h
Moisture: 32,8% - 64,3%
CO2: 3854 ppm

Temperature: 21,1°
Hours >26°: 0

Hours <19°: 0

Air change: 11/h
Moisture: 31,5% - 63,4%
C0O2:379,3 ppm

Temperature: 20,8°
Hours >26°: 0

Hours <19°: 0

Air change: 1,2/h
Moisture: 32,5% - 62,9%
CO2: 3114 ppm

Family

Y
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/\

/

NN N NN >
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ill. 14: Bsim results



NATURAL VENTILATION

Single-sided ventilation

The couple’s and elderly’s unit

Single-sided ventilation occurs

when the openings are all on I]

the same facade of the build-

ing. It's the case for the couple’s \
and elderly’s living room, with two

openings on the same wall, the

south one. This facade gets the
most wind, assuring a big air entry ﬂ

in the building, allowing enough air
movement. |

The first parameter to look at is the rule of thumb.
For an effective single-sided ventilation, the width of
the room can't be more than twice of its height. The
height of the room is 28m meaning the width has to
be under 2x2,8=5,6 meters. In this typology the living
room has a depth of 4,4m. The single-sided ventila-
tion is efficient in this building, allowing the air to flow
and to ventilate the room.

Cross ventilation

The student units

there is an opening in more than

ill. 115: Single-sided ventilation

Cross ventilation happens when I]

one wall, either two walls on differ-
ent facades, or one opening in a
wall and one in the roof. In the stu-
dent’s unit there are two openings
on opposite sides of the housing:
a big window and a glass door on

the south wall, a smaller window “

on the north facade. |

Like the single-sided ventilation, the cross ventilation
also needs to respect a rule of thumb to be effective.
The width of the room has to be less than 5 times its
height. The height of the room is still 2,8m meaning
the depth of the room can be as much as 5x2,8=14
meters. The student’'s apartment is one big room with
the full width of the building: 8,8 meters. The cross
ventilation is effective in this apartment. The wind
comes mostly from the south, meaning that the air
will flow from the living room to the entrance, passing
by the kitchen and bedroom.

ill. 116: Cross ventilation
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Stack ventilation

The family units

Stack ventilation is characterized
by multiple openings on differ-
ent heights. The hot air naturally
rises and will escape by the high
opening while the cold air will enter
through the lower one. The din-
ing room of the family’s unit has
a double height with windows on
both levels. Another window is in
the living room and provides a sin-
gle-sided ventilation, as shown in

the couple’s and elderly’s unit.

The natural air pressure difference between cold and
hot air, making the warm air rise and flow from the bot-
tom to the top. The escaping air at the top will create a
negative pressure in the low part of the wall, allowing
air to enter by the windows placed there. It's a great
system to use in the summer when the room starts to
heat too much. But it's mostly efficient during winter
when there is a big difference between the indoor and
outdoor temperature. Stack ventilation provides a good
air flow all year round and is good when combined with

mechanical ventilation

Window openenings

Two different openings are used in the buildings. Both
provide advantages for different seasons. That's why in
some windows they are combined.

-

124 ill. 18: Window openings

Side-hung outward opening

The first one is a side-hung outward opening. This
window can fully open, allowing a big air flow to enter
the room. They will mostly be used during summer or
to ventilate a lot when needed. They open outward
to let the frame free to use. In the student’s unit the
window is low enough to be able to sit on it, with
the outdoor opening both sitting and ventilation can
happen at the same time.

Bottom-hung inward opening

The second one is a bottom-hung inward opening,
allowing only the top part to open, creating a 20cm
opening. This system will mostly be used in winter,
to allow ventilation to happen without chasing all
the hot air out. The opening is towards the inside to
prevent potential rain from coming in. This way they
can also be opened during a rainy day if ventilation
is needed.

ill. N7: Stack ventilation



Effective opening area

The effective opening area shows the area available
for air to enter and exit the room. Each window has a
different one based on its height and opening width.

The calculation depends on the type of opening.
For a side-hung window it's the area multiplied by a
factor of 0,6.

A=HxW Av=Ax06 Typology 1: student
For a bottom-hung window it's half the area with a Typology 2 : couple and elderly
factor of 0,45. Typology 3 : family

A=05xHXxWAv=Ax045

North window in typology 1

, A = height x opening width
7 A=1x05=05m?
N Av=AXxC=05x06=0,300m2
North window in typology 2 North window in typology 2 and 3
_—~ ] A=nheightxopening width - A = height x opening width
F ~ _ A=07x1=07m? < A=07x07=049 m?
— Av=AxC=0,7x06=0420 m? = Av=AXC =049 x0,6 =0,294 m?
South glass door in typology 1, 2 and 3 South high window in typology 3
A = height x opening width A = height x opening width x 0,5
7| A=21x0,9 =189 m? A=21x02x05=021m?
;7 | Av=AxC=189x06 =1134 m? Av=AxC=021x045= 0,095 m?
/
AN
N\
\
\

South balcony door in typology 2
Biggest part

/
4 A = height x opening width

/ A =21x0,85=1785 m?

\ Av=AxC=1785x06=1071m?

South window in typology 1
Biggest part

— 1 A = height x opening width
-7 A=1x1=1m?
~ Av=AXxC=1x0,6 =0600m2

South window in typology 2 and 3

P Biggest part
-~
-~
L~ A = height x opening width
S A=14 x135=189 m?
> Av=AXC=189x06 =1134 m?

ill. 19: Effective opening area

Smallest part

A = height x opening width x 0,5
A=21x02x05=02Im?
Av=AXxC=021x045=0,095 m2

Smallest part

A = height x opening width x 0,5
A=06x02x05=006 m?
Av=AxC=0,06x045=0,027 m?

Smallest part

A = height x opening width x 0,5
A=14x02x05=0]14 m?
Av=AXxC=014x045=0,063 m2



DAYLIGHT

On site

A solar analysis of the site boundary has been carried
out to investigate how the sun affects the outdoor
areas throughout the year. The analysis provides an
overview of which parts of the site receive the most
and least sun, and thus provides insight into where
the best locations for leisure activities are.

The illustrations down below show how the site and
the building facades are affected by the sun during
sun hours in summer, equinox and winter.

Summer

On the longest day of the year, both the site and
buildings are hit by plenty of sun. This creates both
good outdoor spaces and bright apartments.

Equinox

On the equinox, both buildings and outdoor spaces
are hit by more shade than on the longest day. How-
ever, there are still many good outdoor spaces and
bright apartments.

Winter

On the shortest day of the year, the sun is low,
and therefore long shadows are cast. This can be
expected to result in some darker apartments and
outdoor spaces, which can be difficult to completely
avoid. However, the upper apartments and some out-
door spaces are still well lit.

126

In buildings

In order to assess the daylight conditions in the apart-
ments there has been made some daylight analysis
in climate studio. The analysis includes primarily Spa-
tial Daylight Autonomy (sDA) and the distribution of
daylight in selected rooms. This ensures a pleasant
amount of daylight in the rooms and that the apart-
ments live up to the Danish BRI8 standards.

The climate studio results down below, are based on
the apartment with the least amount of daylight from
each apartment type.

100%
90%
80%
70%
60%
50%
40%
30%
20%
20%

10%

ill. 120: Solar analysis, showing pct. of daylight from
sunrise to sunset at summer, equinox and winter



Student apartments

For the studio apartment, the combined kitchen/living
room, as well as the hallway has been analysed. Here
you can see that the living room and kitchen are well
lit, but that the hallway is a bit darker.
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Couples/Elderly apartments

In apartments for couples and the elderly, the anal-
yses are based on the living room/kitchen area and
the master bedroom, as these are the rooms that are

likely to be used the most.
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Family units

The family units consists of two floors, with a particu-
lar focus on creating optimal daylight conditions on
the lower level, as this is where the living room and

N kitchen are located.
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ill. 121: Daylight, Students
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ill. 122: Daylight, Couples/Elderly
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SOLAR PANELS

To achieve a Net Zero Site, the site must produce at
least the same amount of energy as it consumes. In
this case the building is a part of the electricity net-
work, which means that during the summer periods
the solar panels produce more electricity than the
site consumes. When solar panels on the other hand
doesn't produce enough energy, the site will have to
consume energy from the electricity network. If the
energy balance on an annual basis is zero, the site is
a net zero site.

In this project the focus has been on calculating the
overall energy consumption from the buildings, while
the energy use from the rest of the site hasn't been
calculated. It is however estimated that the solar pan-
els produce a sufficient amount of energy to cover
the whole site including streetlights etc, as the build-
ings only consume 55% of the produced energy from
the solar panels.

Energy pr solar panel sgm:
q*y*z

Solar rediation:
1200 kWh/m2 (q)

Photovoltaic efficiency:
Monocrystalline 20 % , 0,2 (y)

System efficiency:
80% , 08(2)

Energy pr solar panel sgm:
1200 kWh/m2 * 0,2 * 0,8 =

192 kWh/m?2
Calculated solarpanel area
Students Couples/elderly
Gross area: 3.5620m2 Gross area: 4.337m2

Energy frame 28 kWh/m2 yr.

Total energy consumption (kwWh/yr):
3.520m?2 * 28kWh/mr yr = 98.560 kWh/yr

Total m2 of solarpanels:
98.560 kWh/yr

Energy frame 29,9 kWh/m2 yr.

Total energy consumption (kWh/yr):
4.337m2 * 29,9kWh/mr yr = 129.676 kWh/yr

Total m2 of solarpanels:
129.676 kWh/yr

Energy frame 39,2 kWh/m2 yr.

Total energy consumption (kWh/yr):
1.973,7m2 * 39,2kWh/mr yr = 77.369 kWh/yr

Total m2 of solarpanels:

77.369 kWh/yr
192 kWh/m2 403 m2

= ® 676 M2
192 kwhfma2 014 m?2 192 kWh/m2
Families Solar panels
Gross areaq: 1.973,7 m2 Total roof area: 2890 m2

Needed m2 of solarpanels
514m2 + 403m2 + 676mM2 =




CONCLUSION

This project has aimed to develop a proposal for sus-
tainable, social housing architecture, where social,
environmental, and technical considerations are
integrated into a unified whole. Based on a build-
ing site on Vilsundvej in Narre Tranders, work has
been undertaken to create a new residential area
that both relates to the existing surroundings and
contributes new qualities in the form of community,

security, and sustainable solutions.

The project has been developed through the Inte-
grated Design Process (IDP), where architectural
and engineering disciplines have been processed
in parallel and iteratively. This approach has made
it possible to work with spatial, structural, and ener-
gy-related aspects simultaneously, but has also
highlighted the challenges that arise when complex
decisions must be coordinated across disciplines.
In particular, the work with the structural grid system
has functioned as a central design tool, which has
helped to create order and throughout the design,
but has also demanded continuous adjustments
and compromises when spatial and social qualities
needed to be prioritized.

The preliminary analyses of site, users, and con-
text helped form a solid foundation for the projects
following design phases. Flexible residences and
access to shared facilities was identified as a com-
mon need of students, young adults, families and
elderly residents. These needs have been translated
into a residential area where different housing typol-
ogies are gathered around a common focal point in
the form of a common house, which functions as a
social center. Here, interaction between residents is
supported through both indoor and outdoor leisure

activities, while attempting to balance the need for
privacy and community through private balconies,
semi-private courtyards and larger public common
areas.

The project’s technical solutions support the ambition
of sustainability, among other things through work
with daylight conditions, energy frameworks, district
heating, and photovoltaics to meet the residences
own energy needs. The calculations show that the
buildings collectively can achieve a net-zero energy
balance on an annual basis, which contributes to
reduced environmental impact for the lifespan of
the building. At the same time, work has been done
with material choices and spatial arrangements that
take into account both carbon-conscious material
use, indoor climate, flexibility, in hopes of securing a
long lifespan.

Overall, the project demonstrates how complex
architectural issues can be handled through an
integrated and iterative approach, where compro-
mises are not seen as weaknesses, but as conscious
negotiations between competing considerations. The
project shows that sustainable housing architecture
is not solely about technical solutions, but to a large
extent about creating frameworks for social inter-
action and the sense of belonging that is needed
in everyday life. The experiences from the process
simultaneously point to the importance of early coor-
dination, shared conceptual understanding, and a
technical rigor to ensure coherence between vision
and realization.
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The Necessity of Parallel Development
Collaborative design operates under a fundamen-
tal challenge: how to pursue technical depth across
multiple specialised domains while ensuring these
parallel efforts converge into a coherent whole. This
project required an enormously broad interdiscipli-
nary spectrum to be developed concurrently rather
than sequentially. The reality of architectural practice
is that timelines necessitate distributed work; struc-
tural systems, energy calculations, and functional
plans cannot wait for each other but must advance
in deliberate parallel.

This parallel development proved both produc-
tive and challenging. It enabled each specialised
domain to achieve meaningful depth while creat-
ing moments of friction where design decisions in
one domain demanded significant recalibration in
others, as the central pillar of iterative design. The
question is not whether to work in parallel, time con-
straints make this inevitable, but how to orchestrate
these parallel streams into a holistic design.

The Grid System: Order and Constraint
The structural grid system emerged as the project's
most revealing case study in managing paral-
lel development. Initially conceived to rationalise
building placement and create spatial coherence,
the grid represented an attempt to establish order
within complexity. It functioned as a productive
design tool that forced precision, clarity, and struc-
tural rationality.

However, the grid’'s introduction revealed chal-
lenges inherent in asynchronous decision-making.
As access balconies and resident balconies were
developed, they encroached on space originally allo-
cated for courtyards between buildings. The grid was
confronted with spatial realities it hadn't been organ-
ised to anticipate, forcing the design to either break
the system to preserve spatial qualities or abandon
certain ambitions to maintain systemic coherence.

The grid was simultaneously enabling and constrain-
ing. The challenge was not in avoiding tensions but
in recognising when the system should guide deci-
sions and when it should yield to more compelling
solutions.

The Cost of Ambiguity

Perhaps the most instructive challenge arose from
what seemed trivial: the meaning of “4-metre grid.”
Did this refer to centre-to-centre measurements
or edge-to-edge? Internal or external dimensions?
This ambiguity created unforeseen errors throughout
structural details, spatial dimensions, and drawing
coordination, ultimately requiring time-consuming
rework.

This experience highlights that parallel processes
demand more than organisational charts: they
require precise, shared language. The more distrib-
uted the work, the more critical ongoing coordination
becomes. Regular knowledge sharing is not merely
beneficial but essential to avoid preventable

setbacks. In retrospect, earlier and more frequent
knowledge sharing would have created shared ref-
erence points to prevent such misalignments.

The Gap Between Vision and Execution
The project did not achieve all its initial ambitions due
to time constraints. Integration of parallel develop-
ment tracks required compromises. Design choices
bent to accommodate structural considerations;
others simplified to coordinate with technical limi-
tations or functional requirements.

The question is whether this gap between ambition
and result stems primarily from insufficient time or
reveals a fundamental condition of architectural
complexity. The answer is both. An earlier, more
integrated approach might have reduced neces-
sary compromises. Conversely, parallel development
was precisely what enabled pursuit of the project’s
full complexity and breadth. Notably, the challenge
differed from projects plagued by indecision and
rushed final detailing. A clear conceptual framework
was established early; time pressure stemmed not
from hesitation but from the sheer complexity of syn-
thesising numerous design decisions into a coherent
whole.

Moving Forward:

Balancing System and Freedom

The project’'s central lesson concerns balance:
between structuring systems and design freedom,
between locking down decisions and maintaining
flexibility, between ambitions and feasibility.

Three major lessons emerge for future practice:

First, establish common language and conventions
earlier. Precision in terminology and measurement
standards prevents compounding errors that ripple
throughout the project.

Second, avoid obstacles of your own making. Not all
design decisions need locking down simultaneously
- decide consciously which systems should be fixed
early to guide other work, and which should remain
flexible longer.

Third, accept that complex architectural projects
inherently involve navigating tension between time-
lines, ambition, and realisability. This is not a problem
to be completely solved but a condition to be man-
aged with skill and awareness.

The parallel processes that challenged the group
were also what made depth possible. The grid that
constrained also provided order. The compromises
made were not failures but negotiations between
competing values. Complex architectural projects
inherently involve managing these tensions, and
the skill lies not in eliminating them but in navigating
them with awareness and turning them into mean-
ingful design decisions.
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Interview

Interviewer: So I've set it to record. Yes, just to explain
a bit more about what we're out here for. It's because
up on top of the hill there's this football field or pitch.
So our task has been to try to design some more
social housing out here. To practice for our archi-
tecture studies. And then we've been around looking
at some of the other social housing that's located
out here. And then we've distributed these question-
naires, which | also gave you. And then one of the
tasks is also that we should try to see if we can get
an interview with some of those who live out here.
So we're really happy that you want to participate.

Resident: Well, of course.

Interviewer: You mentioned briefly at the window that
you've both lived here before, then been in private
housing and then moved back here again.

Resident: Yes.

Interviewer: Could you tell a bit about, is it because
you've been happy living here that you moved back
again?

Resident: Yes, it is. | really like Aalborg and Aalborg
Jst. Because we moved out here the very first time
when we were 16 years old together with my boy-
friend. And the first apartment | went to look at, it was
concrete. So | said to my boyfriend that I'd like to live
here. And exactly that apartment we went to look at
with concrete and such, that was the one we got.

Interviewer: Was it exactly the same area here?

Resident: It was up in the other street, the top street
here on Noestsundvej. And when we moved in, those
rows were here, so | had a view all the way up. Then
at some point we wanted to have children. Then we
agreed we wanted to try to build a house there in the
90s. We actually moved out here in ‘83 and moved
from here in '90. To Gjetrupvej, and that was also here
in Aalborg @st. And then after we moved over there,
we lived there for 3-4 years. And then my husband
says to me kind of jokingly, shouldn't we try to put
the house up for sale? Well, we could do that. Then
the real estate agent comes and says, when can
you move? — the papers are signed. So we moved
home to my mother-in-law and lived there tempo-
rarily. Then we also buy a house out in Visse.

Interviewer: Yes, a bit from Aalborg?

Resident: A bit from Aalborg, it's just below us. Yes, it's
out towards Sender Tranders. So we move out there.
| have my first child of course over on Gjatrupvej in
‘93. And then we move to Visse and live there until '97.
Then | become ill and become an early retiree. So my
husband says, where should we move? So | say, if 'm
going to move again, it's Aalborg @st. And | want to
e on Noessundvej again. And we've lived here ever
since. And now we're writing 2025.

Interviewer: So how many years have you been here
in total? Now for example ‘83 to ‘95. And then from...
Seven years. Yes, and then from ‘97 until now.

Interviewer: So you're happy with it out here?

Resident: I'm happy with it out here.

Interviewer: What about the neighborhood etc,, do
people know each other back and forth?

Resident: We have something.. There are some who
say out here, we have a gossip bench. Which we
have right out here in front. We're such a group that
sits out here and drinks coffee. And then some bake
cake and have fun with us. And then there are some
who come by and say, how nice it looks. May we join?
Or we say, don't you want to join? And then they sit
down too.

Interviewer: That was also one of the things | noticed.
It looks a bit like you have some semi-private outdoor
areas out here. | don't know if you can do it your-
selves.. Can you control what you have out there?

Resident: We have to apply for it. Okay. Now for
example, | just had that terrace made out there. You
have to apply to have that made.

Interviewer: But it's okay that you can make it a bit
personal?

Resident: We're not allowed to do anything our-
selves out here without having applied for it. We're
not allowed to.

Interviewer: Now you have small children etc. Now |
can see there’s a playground right there. Are there
sufficient playgrounds and green areas?

Resident: We're missing our green areas again. Now
for example up on Vildsundvej, we had huge green
areas when | moved in. It was just a field with trees
and such. All of that is disappearing out here, | think.
Itis.

Interviewer: How would you like such a green area to
be? Is it wild nature, or should it be a bit more..

Resident: It can be a bit more park-like. Where you
can come up and sit and relax up there with grand-
children. With some benches and such. We do have
over in Bundegdrdsparken, on the other side of Hum-
lebakken. But I'd rather be over here. Because this is
where | belong. Down there, we also often go down
there. There’'s something called Frastien, for exam-
ple. And | walk that too. Just to get out and get some
exercise. Otherwise | just end up sitting. | don’'t want
too much to happen out here. Now I've lived here
SO many years, and I've been able to follow where
they build. Now | think there are too many hotels out
here, for example. There are 3-4 hotels down here on
Venesundvej. | think that’'s too much. But we've also
gotten the big hospital out here. So there has to be
somewhere they can live. Those out here, the doctors.

Interviewer: Is it because there are too many peo-
ple running around here? Or does it not feel private
enough?

Resident: Sometimes | don't think it feels private
enough out here. But well, they also have to be here.
When we get that hospital out there. They can't just
travel home from Copenhagen, or wherever they
come from. London, England. Well, so it's probably



fine enough. But | just think there’'s too much hotel-
like out here.

Interviewer: Do you think there have been predom-
inantly positive or negative changes here since you
moved out?

Resident: It just happens too fast. We can't keep up.
Now for example there’s Valpesundvej and Odder-
sundvej. They're also going to rebuild all week. You
can't keep up out here, because then new shops
have come. Now for example we've gotten Lidl over
here, and Netto, and we've gotten a Pizzeria. We've
gotten a small town out here, but it just happens way
too fast.

Interviewer: But is it nice that Lidl and such have
come, so you don't have to go far?

Resident: Yes, it's lovely to have it right in the back-
yard. I think it's great. If you're just missing something.
Then you don't have to go into town.

Interviewer: Did you have to before?

Resident: We had to go into town, because even
though we have Fartex over here, it takes almost half
an hour before we're home again. Not everyone has
cars. Not everyone has such a bicycle — | can cycle
over there. | can't. It's a bit annoying, and that you
have to go into town, that also takes 20 minutes. So
it's lovely that we've gotten it out here.

Interviewer: If you don't have a car, are you happy
that the cars are kept away from the area? Now they
all park down at the end.

Resident: | think it's lovely - Because it's a fire road.
There are also many who have asked why we can't
get a one-way street. But we can't because it's a fire
road. So | think it's lovely that we don't have to park in
the street, like they do down on Statensundve;. | think
we're the only street over here on this side. As we
say, the right side of Humlebakken. We've always said
that. So I think it's lovely that you don't park down in
the street. People don't get hurt from going up to get
their car at the parking lot. | don't think so. Because
then there would just be cars parked everywhere.

Interviewer: Yes, but that's also what we noticed. Now
we've walked in different places. That's also some-
thing we notice. It's a bit more intimate here. There
are two cars that delimit the entire area. What about
the rent over time?

Resident: It hasn't increased very much. No, it hasn't.
When we moved in, it cost 5,000. Now we pay 7,000.
Because we also have a garage. And that with elec-
tricity and water and heat and all that. So it's really
not. | don't think so.

Interviewer: How big is it?

Resident: It's 98 square meters here.

Interviewer: How many rooms is that?

Resident: It's four rooms. We have bathrooms, three
rooms up here and kitchen. And then we have a liv-
ing room downstairs.

Interviewer: So there's a staircase somewhere?

Resident: Yes, there is. And there are some of them
that are reversed. Where you go up to the living room
instead. And there are three floors too.

Interviewer: What about the neighbors here? Is it your
impression that people stay here for a long time? Or
is there a lot of turnover?

Resident: Right now there’s a lot of turnover. We've
lost five. We live right around here, who have moved.
But they've also lived here for some years. So they've
also been young people who have said, “well, we'll
take this as a stepping stone here. And then we'll
move out to a house.” But there are some who have
lived here for 20 and 25 years.

Interviewer: Are people generally happy to live here?

Resident: Very happy. Now for example the activi-
ties committee and such out here. I'm a volunteer.
I'm involved in everything out here. Trekanten and
the activity houses on Sallingsundsvej. And | arrange
Christmas tree parties and all such things. And I'm a
volunteer photographer out here. | go around taking
pictures.

Interviewer: That sounds nice. But there’s also some-
thing to spend time doing out here.

Resident: Yes, there is. And now for example they've
also started organizing a trip. Where you can go on
a trip to Germany. Those of us who are at home. So
you can just get out and get to know each other. The
other neighbors on the other streets.

Interviewer: Yes. Exciting, exciting. Uh, | don't know.
We've run out of questions. When | look at the form,
we're basically through it all. Shouldn't we just say
a thousand thanks because you wanted to help us.
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Families
Building Calculation rules
Name Families - Baseline BR: Actual co v 59; calculation
: guide
Detached house (detached single-family house)
Detache - Semi-detached and nondetached houses
Multi-storey house, Store etc or Other (non-residential)
) ) ) ) Supplement to energy frame for
1 Number of residential units 0 Rotation, deg. special conditions, kWh/m? year
108 Heated floor area, m2 108 Gross area, m? 0
0 Heated basement, m? 0 Other, m? Only possible for other than residentil
p— buildings and calculation rules: BR:
81 Developed area, m? Actual conditions.
: . Warning: New reference for
2 . .
35 Heat capacity, Wh/K m Start at End at (time) lightning in BR15: 300 lux.
168 Normal usage time, hours/week 0 24
Heat supply Mechanical cooling
District F ~ Basis: Boiler, District heating, Block heating or Electricity 0 Share of floor ares, -
External walls. roofs and floors [Area (m3) |u wimak) [o [ He owik) [Dim.nside (C)  [Dim.Outside (C) [Loss W)
[370 | crriclick [37 | [1184
+1|North 52 0.1 1.00 52 20 -12 166.4
_2 East 52 0.1 1.00 52 20 -12 166.4
_3 South 52 0.1 1.00 52 20 -12 166.4
| West 52 01 1.00 52 20 12 1664
_5 Roof 81 0.1 1.00 8.1 20 -12 259.2
E Floor 81 0.1 1.00 81 20 -12 259.2
Foundations and joints at windows [1m) [Loss WimK) [o [He wik) [Dimnside (C)  [Dim Outside (C) [Loss W)
|87 | crricick |a02 [ [128.64
+1 Foundation 35 0.1 1.00 35 20 -12 112
2| Windows 52 001 1.00 052 20 12 16,64
Windows and outer doors |erbu |omm |mrm |Area (m?) |u W/m) |b |m(wpo |Ff(-) |g(-) |M\g |Fc(-) |Em|l.rsde (Clm.mts‘de (|Lm(W) |Ext
|15 | | [15,33 | |cricicc 10,731 | | Jewicia | | | |343,392 Joit
+1|North Windows 4 0 90 0,5 0,7 1,00 1,4 0,9 0,85 North 1 20 12 44,8 0
2| North Doors 0 0 90 0 0,7 1,00 0 0,9 0,85 North 1 20 -12 0 0
3| South windows - big 10 180 90 1,2 0,7 1,00 8,4 0,9 0,85 Southbig 1 0 12 268,8 0
4| South windows - small 0 180 90 0 0,7 0,00 0 0,9 0,85 Southsmall | 1 20 -12 0 0
5|South Doors 1 180 90 1,33 0,7 1,00 0,931 0,9 0,85 South small |1 20 -12 29,792 0
Ventilation [Area (m?) [Fo.- [am@smy — [nvav) [ice)  [erHc [anwsm? lain@Wsmy  [SELOm?)  [ams@Wsm?d [ans@sm?)  [amn@sm’)  [ann s m?)
Zone |108 | | winter | | [on— |winter | winter | | Summer | summer | Night | Night
+1 [Apartments 108 08 03 0.85 0 0 0.1 0 1 03 = 0 0
—2 Apartments, reduced 108 0.18 0.15 0.85 0 0 0.1 0 0.8 0.15 =1 0 0
z Apartments, forced 108 0.02 06 0.85 0 0 0.1 0 12 0.6 3 0 0
Internal heat supply [Area (m?) [Persons Wim?) [App. Wim?) [App.night (Wim?)
Zone |108.0 [1620W [3780w [oow
1] [partments 108 15 35 0
Heat distribution plant
Composition and temperature
Description Dimensioning
65 Supply pipe temperature, °C (at outdoor temp. of -12 °C)
45 Return pipe temperature, °C
Anlzegstype 2 Type of plant: 1: unified or 2: dual
Pipe lengths in supply and retum [rem) [Loss (Wimk) [e [Outdoor comp (UN)  [Unused summer (JIN)
|20 | | |
;«,Begge veje 20 0.12 1 N N



Description

Hot-water consumption (water 55 °C, cold water 10 °C)

250 Average for the building, litre/year per m? of floor area
Domestic hot water system
55 Domestic hot water temp., °C

Add an hot-water tank by right-click on Domestic hot water at the left

Hot-water tank
Description Ny varmtvandsbeholder

Number of tanks 1 Part of hot-water consumption, -
0 Tank volume, litre (For solar heating containers, state total volume)
55 Supply temperature from central heating, °C

Nej « El. heating of DHW (If ‘No' the boiler operates in summer)
[CJ solar heat tank with back-up power (Correction for temp.lyering)

0,74 Heat loss from hot-water tank, W/K
0 Temp. factor, b for setup room, - (Heated zone: b = 0, Outdoor: b = 1)
Charging pump
Effect, W Charge effect, kw
For combi-pump, state effect as 0 W 0 (Jcontrolled 0
Pipe lengths in supply and return [rem) [Loss Wimk) [6

|25

1 25 0.12

Key numbers, kwh/m?2 year

Renovation class 2
Without supplement  Supplement for special conditions  Total energy frame
90,4 0,0 90,4
Total energy requirement 39,2

Renovation class 1
Without supplement  Supplement for special conditions  Total energy frame

67,8 0,0 67,8

Total energy requirement 39,2
Energy frame BR 2018

Without supplement  Supplement for special conditions Total energy frame

39,3 0,0 39,3

Total energy requirement 39,2

Energy frame low energy
Without supplement  Supplement for special conditions  Total energy frame

27,0 0,0 27,0
Total energy requirement 39,2
Contribution to energy requirement Net requirement
Heat 39,8 Room heating 12,8
El. for operation of bulding 2,8 Domestic hot water 19,8
Excessive in rooms 0,0 Cooling 0,0
Selected electricity requirements Heat loss from installations
Lighting 0,0 Room heating 7.2
Heating of rooms 0,0 Domestic hot water 6,7
Heating of DHW 0,0
Heat pump 0,0 Output from special sources
Ventilators 24 Solar heat 0,0
Pumps 0,0 Heat pump 0,0
Cooling 0,0 Solar cels 0,0
Total el. consumption 33,5 Wind mills 0,0
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Couples/Elderly

Building Calculation rules
Name Elderly and couple apartments BR: Actual co v 59; calculation
: guide
Detached house (detached single-family house)
Multi-sto ~  Semi-detached and nondetached houses
Multi-storey house, Store etc or Other (non-residential)
) ) ) ) Supplement to energy frame for
1 Number of residential units 0 Rotation, deg. special conditions, kWh/m? year
402 Heated floor area, m? 402 Gross area, m? 0
0 Heated basement, m? 0 Other, m? Only possible for other than residential
buildings and calculation rules: BR:
81 Developed area, m? Actual conditions.
) Warning: New reference for
2 . -
35 Heat capacity, Wh/K m Start at End at (time) lightning in BR15: 300 lux.
168 Normal usage time, hours/week 0 24
Heat supply Mechanical cooling
District I ~  Basis: Boiler, District heating, Block heating or Electricity 0 Share of floor area, -
|External walls. roofs and floors [Area (m?) [u wimK) [6 [Heowik) [Dim.Inside (C)  [Dim Outside (C) [Loss (W)
770 |crictick |87.58 | |2802556
+1 NOfth 153 0123 1.00 18.819 20 -12 602,208
_2 East 77 0123 1.00 9471 20 -12 303,072
_3 South 153 0123 1.00 18.819 20 -12 602,208
_4 West 77 0.123 1.00 9471 20 -12 303.072
_5 Roof 155 0.1 1.00 ins 20 -12 496
E Floor 155 01 1.00 155 20 -12 496
Foundations and joints at windows [rem) [Loss (Wimk) [o [Heowik) [Dim.nside (©) [ Dim.Outside () [Loss W)
|196.8 | | cricick [672 [ | [215.04
+1 Foundation 528 0.1 1.00 528 20 -12 168.96
z Windows 144 0.01 1.00 144 20 -12 46,08
Ventilation [Area (m?) [Fo-  Jamwsmy — [nvav() [ico)  [erHc [an@sm? [ain@smy  [SEL(dm®)  Jams@sm?) [ans@Wsm’)  [amn(sm?  [ann (s m?)
Zone 402 [ winter | [ |winter | winter | | summer | summer | Night | Night
+1|Apartments 402 08 03 0.85 0 0 0.1 0 1 03 18 0 0
_2 Apartments, reduced 402 0.18 0.15 0.85 0 0 0.1 0 08 0.15 18 0 0
E Apartments, forced 402 0.02 0.6 0.85 0 0 0.1 0 12 06 18 0 0
Internal heat supply [Area (m3) [Persons wim?) [App. Wim?) [App.night Wim?)
Zone Ja020 |s03.0w |1407.0w |oow
+1|Ppartments 402 15 35 0
[Pipe lengths in supply and retum [1m) [Loss Wimk) [6 [Outdoor comp (N)  [Unused summer (JIN)
20 | |
+1 Eegge veje 20 0.12 1 N N
Heat distribution plant
Composition and temperature
Description Dimensioning
65 Supply pipe temperature, °C (at outdoor temp. of -12 °C)
45 Return pipe temperature, °C
Anlegstype 2 Type of plant: 1: unified or 2: dual
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Description Varmt brugsvand

Hot-water consumption (water 55 °C, cold water 10 °C)

250 Average for the building, litre/year per m2 of floor area

Domestic hot water system
55 Domestic hot water temp., °C

Add an hot-water tank by right-click on Domestic hot water at the left

[Pipe lengths in supply and retum [1m) [Loss Wimk)

| outdoor comp (IN)

|Unused summer (JIN)

|20

+1|Beage veje 20 012

Hot-water tank
Description Ny varmtvandsbeholder

Number of tanks 1 Part of hot-water consumption, -
0 Tank volume, litre (For solar heating containers, state total volume)
55 Supply temperature from central heating, °C

Nej « EL heating of DHW (If 'No' the boiler operates in summer)
() solar heat tank with back-up power (Correction for temp.layering)

N

N

0,74 Heat loss from hot-water tank, W/K

0 Temp. factor, b for setup room, - (Heated zone: b = 0, Qutdoor: b = 1)
Charging pump

Effect, W Charge effect, kW

For combi-pump, state effect as 0 W 0 (O controlled 0

Pipe lengths in supply and return [1m) | Loss Wimk) [b

|25 |
) 25 0.12

Key numbers, kwh/m? year
Renovation class 2

Without supplement  Supplement for special conditions  Total energy frame
75,5 0,0 75,5
Total energy requirement 30,3

Renovation class 1

Without supplement  Supplement for special conditions  Total energy frame

56,6 0,0 56,6

Total energy requirement 30,3
Energy frame BR 2018

Without supplement  Supplement for special conditions  Total energy frame

32,5 0,0 32,5

Total energy requirement 30,3

Energy frame low energy
Without supplement  Supplement for special conditions  Total energy frame

27,0 0,0 27,0
Total energy requirement 30,3
Contribution to energy requirement Net requirement
Heat 30,0 Room heating 12,5
El. for operation of bulding 2,5 Domestic hot water 16,5
Excessive in rooms 0,0 Cooling 0,0
Selected electricity requirements Heat loss from installations
Lighting 0,0 Room heating 1,0
Heating of rooms 0,0 Domestic hot water 34
Heating of DHW 0,0
Heat pump 0,0 Qutput from special sources
Ventilators 2,4 Solar heat 0,0
Pumps 0,0 Heat pump 0,0
Cooling 0,0 Solar cells 0,0
Total el. consumption 33,2 Wind mills 0,0
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Students

Building Caleulation rules

'BR: Actual co | S¢€ Galculation

e e
Detached house (detached single-family house)
Multi-sto ~ Semi-detached and nondetached houses

Multi-storey house, Store etc or Other (non-residential)

1 Number of residential units 0 Rotation, deg. ;!‘Sg? Zf:ﬁéﬁni?mﬁi"ﬁg
941 Heated floor area, m2 941 Gross area, m2 0
0 Heated basement, m? 0 Other, m? Only possible for other than residential
— — buildings and calculation rules: BR:
156 Developed area, m? Actual conditions.
35 Heat capacity, Wh/K m? Startat  End at (time) ﬁgzg: #‘;‘;{;j g’ggfxf‘”
168 Normal usage time, hours/week 0 24
Heat supply Mechanical cooling
District F ~ Basis: Boiler, District heating, Block heating or Electricity 0

Share of floor area, -

[External walls. roofs and floors [Area (m?) ) [e |E) [Dim.Inside () [Dim.Outside () [Loss (W)
[1298 | | crriclick [17356 [ |5553.92
+1|Worth 396 012 1.00 4752 20 12 152064
2|East 198 0.12 1.00 2376 20 12 760,32
3| South 396 0.12 1.00 4752 20 12 152064
4| West 198 0.12 1.00 2376 20 12 760.32
5| Roof 155 0.1 1.00 155 20 12 496
6|Floor 155 01 1,00 155 20 12 496
Foundations and joints at windows [1m) [Loss (Wimk) [b [He wik) [Dimnside (©)  [Dim Outside (C) [Loss (W)
[495.8 | | criclick [971 | | [31072
1| Foundation 528 0.1 1.00 528 20 12 168.96
|_2|Windows 443 001 1,00 443 20 12 141.76
[Windows and outer doors [Number Jorient [indination [area (m?) [u wim) B [Ht wi) [FFe [s0 [shadng — TFc() [Dim.Inside (C]Dim. Outside ([Loss (W) Ext
| 66 | | | 120,6 | | CtriClick | 84,42 | | | CtriClick | | | | 2701,44 | 0/1
~+1|North Windows - smal 0 0 90 ) 0,7 1,00 [] 0,9 0,55 North 1 20 12 0 )
2|North Doors 20 0 90 1 0,7 1,00 14 0,9 0,55 North 1 20 -12 448 0
3| South windows - small 20 180 90 1,68 0,7 1,00 23,52 0,9 0,55 South 1 20 -12 752,64 0
4| South windows - big 4 180 90 9,6 0,7 1,00 26,88 0,9 0,55 South 1 20 -12 860,16 0
5| South Doors 2 180 90 1,3 0,7 1,00 20,02 0,9 0,55 South 1 20 -12 640,64 0
Ventilation [Area (m?) [Fo.-  [am@wsmy  [nvave) [ico)  [erHc [an@sm?) lain@Wsmy — [SEL(im?)  [ams@Wsm’ [ans@sm?)  [amn@sm?) [ann (s m?)
Zone |8204 | | winter | [0 [winter | winter | |Summer | Summer | Night | Night
| +1[Apartments 807 08 03 085 18 0 0.1 0 1 03 18 [] 0
|_2|Common area 14 0.1 03 085 18 0 01 0 15 03 18 ] [}
3| Apartments, reduced 807 018 015 085 18 0 0.1 0 08 015 18 0 [}
| 4|Apartments. forced 807 0,02 06 085 18 [ 0.1 0 12 06 18 [) 0
Internal heat supply |avea (m?) |Persons (wim?) [App. (Wim?) |App.night (Wim?)
Zone [s41.0 [14115wW [32035W [oow
Bl Apartments 673 115 35 0
2|Commonarea 134 15 35 0
3| Washing room 134 15 35 0
Lighting [Area (m?) | General (Wim?) [ General (Wim?) | Lighting (lux) | DF (%) [Control (U. M. A K)[Fo () [Work Wim?)  [Other (Wim?) | Stand-by (Wim?[ Night (Wim?)
Lighting zone |268 |Min. [inst | | Jumak | | | |
Bl Common area 134 2 B 300 3 M 08 0 0 0 0
2| Washing room 134 2 5 300 3 M 08 0 [) 0 )
Heat distribution plant
Composition and temperature
Description Dimensioning
65 Supply pipe temperature, °C (at outdoor temp. of -12 °C)
45 Return pipe temperature, °C
Anlzgstype 2 Type of plant: 1: unified or 2: dual
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Pipe lengths in supply and return [1em) [ Loss (Wimk) [e [Outdoor comp (UN)  [Unused summer (JIN)
|20 |
+1|Begge veje 30 012 1 N N
Description \Varmt brugsvand

Hot-water consumption (water 55 °C, cold water 10 °C)
250 Average for the building, litre/year per m2 of floor area

Domestic hot water system
55 Domestic hot water temp., °C

Add an hot-water tank by right-click on Domestic hot water at the left

Hot-water tank
Description Ny varmtvandsbeholder

Number of tanks 1 Part of hot-water consumption, -
0 Tank volume, litre (For solar heating containers, state total volume)
55 Supply temperature from central heating, °C

Nej « El heating of DHW (If 'No' the boiler operates in summer)
[ Solar heat tank with back-up power (Correction for temp.layering)

0,74 Heat loss from hot-water tank, W/K

0 Temp. factor, b for setup room, - (Heated zone: b = 0, Outdoor: b = 1)
Charging pump

Effect, W Charge effect, kW

For combi-pump, state effect as 0 W 0 [Jcontrolled 0

Pipe lengths in supply and return [rem [Loss (WimK) [o

[s0 | |
Bl 80 0.12 1

Key numbers, kWh/m? year
Renovation class 2

Without supplement  Supplement for special conditions  Total energy frame
723 0,0 72,3
Total energy requirement 28,0

Renovation class 1

Without supplement  Supplement for special conditions  Total energy frame

54,3 0,0 54,3

Total energy requirement 28,0
Energy frame BR 2018

Without supplement  Supplement for special conditions  Total energy frame

311 0,0 311

Total energy requirement 28,0

Energy frame low energy
Without supplement  Supplement for special conditions  Total energy frame

27,0 0,0 27,0
Total energy requirement 28,0
Contribution to energy requirement Net requirement
Heat 28,0 Room heating 8,9
El. for operation of bulding 2,2 Domestic hot water 17,6
Excessive in rooms 0,0 Cooling 0,0
Selected electricity requirements Heat loss from installations
Lighting 9,7 Room heating 1,6
Heating of rooms 0,0 Domestic hot water 4.4
Heating of DHW 0,0
Heat pump 0,0 Output from special sources
Ventilators 21 Solar heat 0,0
Pumps 0,0 Heat pump 0,0
Cooling 0,0 Solar cells 0,0
Total el. consumption 32,8 wind mills 0,0
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Bsim final model

FO mi Iy The most critical unit is a single unit, on the south part on the site, with no neighbors on the sides.

=& bedroom(Cell617)

1L 20°C

st(Face642)

Concrete 100

i Finish645(bedroom)

% Finish647(ThermalZone61)
ord(Face651)

external wall

& Finish654(bedroom)

: & Finish656(0utdoors)
=8 window(Face5249)
SuperLavE-Kr i traeeramme

=,

P Systems
uest(Faceb60)
=-H external wall
& Finish663(bedroom)
i Finish665(0utdoors)
lafond(Face667)
=8 floor between buildings
i Finish670(bedroom)
2 Finish672(ThermalZone61)
ol(Face620)
i ground floor
& Finish623(bedroom)
% Finish625(0Qutdoors)
ud(Face633)
(=8 Concrete 100
& Finish636(bedroom)
& Finish638(ThermalZone61)

kitchen(Cell77)

8 20°C

=8 facade est(Face102)

xternal wall

“# Finish105(kitchen)
@ Finish107(Qutdoors)

B facade nord(Face111)

=]

m

(i}
o

o wall

“# Finish114(kitchen)

‘@ Finish116(ThermalZone61)
i facade ouest(Face120)

(i}
o

&% Finish123(kitchen)
@ Finish125(ThermalZone61)
B facade vers kitchen(Face39)

(i}
o

“# Finish42(dining room)
@ Finish44(kitchen)
H plafond(Face127)
loor between buildings
“# Finish130(kitchen)
@ Finish132(ThermalZone61)
H sol(Face80)
=]

(i}
o

m

round floor
&% Finish83(kitchen)
@ Finish85(ThermalZone61)

-#@ dining room(Cell2) &

&

t20°C
facade est(Face30)
external wall

@ Finish33(dining room)
# Finish35(Qutdoors)
facade ouest(Face48)
=-# no wall
@ Finish51(dining room)
# Finish53(ThermalZone61)
facade sud(Face19)
external wall

@ Finish22(dining room)
& Finish24(Outdoors)
=~ glass door(Face557)
SuperlLavE-Kr i treeramme
Bd Systems
= facade vers kitchen(Face39)

no wall
@ Finish42(dining room)
& Finish44(kitchen)
sol(Face5)

ground floor

 Finish8(dining room)
& Finish10(ThermalZone61)
vide(Face55)
=8 no wall
w Finish60(double height)
# Finish58(dining room)

void(Cell3527)
{8 20°C
=l est(Face3547)
-8 no wall
# Finish3550(void)

# Finish3552(ThermalZone61)

--El nord(Face3556)

no wall
# Finish3559(void)
“# Finish3561(ThermalZoneb1)

~H ouest(Face3565)

no wall
# Finish3568(void)
“# Finish3570(ThermalZone61)

-H plafond(Face3572)

floor between buildings
Finish3575(void)

@ Finish3577(ThermalZone61)
5l sol(Face3530)
ground floor
& Finish3533(void)
“ Finish3535(ThermalZone61)

m

no wall
 Finish3544(void)
 Finish3546(ThermalZone61)

& double height(Cell674)
i20°C
facade est(Face694)
[=--E external wall
~# Finish697(double height)
# Finish699(OQutdoors)
facade nord(Face703)
E-# no wall
@ Finish706(double height)
& Finish708(ThermalZone61)
facade ouest(Face712)
no wall
@ Finish715(double height)
~# Finish717(ThermalZone61)
facade sud(Face683)
external wall
i Finish686(double height)
@ Finish688(Outdoors)
=~H top window(Face437)
SuperlavE-Kr i treeramme
B Systems
plafond(Face719)
top roof
@ Finish722{double height)
& Finish724{Qutdoors)

(i}
m

@ Finish60(double height)
~# Finish58(dining room)

L

bathroom(Cell775)

20°C

= est(Face803)

external wall

# Finish806(bathroom)
 Finish808(Qutdoors)
nord(Face812)

B external wall
Finish815(bathroom)
Finish817(Outdoors)
ouest(Face821)

=

no wall

@ Finish824(bathroom)

@ Finish826(entrance)

-8 plafond(Face828)

(=8 floor between buildings
 Finish831(bathroom)

- Finish833(ThermalZone61)
sol(Face778)

ground floor

@ Finish781(bathroom)

@ Finish783(Outdoors)
sud(Face792)

=8 Concrete 100

@ Finish795(bathroom)

& Finish797(ThermalZone61)

=@ entrance(Cell7175)

il 20°C

nord(Face7204)

(=8 external wall

& Finish7207(entrance)
Finish7209(Outdoors)
B door(Face3623)

SuperlavE-Kr i treeramme

=]

=]

Bt Systems
ouest(Face7213)
no wall
 Finish7216(entrance)
# Finish7218(0utdoors)
ouest(Face821)
no wall
@ Finish824(bathroom)
@ Finish826(entrance)
plafond(Face7220)
floor between buildings
& Finish7223(entrance)
# Finish7225(ThermalZone61)
sol(Face7178)
ground floor
@ Finish7181(entrance)
@ Finish7183(Outdoors)
ud(Face7189)

=]

@ living room(Cell453)
{8 20°C

= est(Face480)

-8 no wall
& Finish483(living room)
Finish485(ThermalZone61)
nord(Face489)

no wall

& Finish492(living room)
# Finish494(ThermalZone61)
=8 ouest(Face498)
=8 external wall
& Finish501(living room)
Finish503{Outdoors)
plafond(Face505)
top roof
& Finish508(living room)
& Finish510(Outdoors)
sol(Face456)
ground floor
& Finish459(living room)
 Finish461(Outdoors)
sud(Face469)

external wall

m
m-m

El

# Finish472(living room)
# Finish474(Outdoors)

=8 no wall =B window(Face4436)
& Finish7192(entrance) SuperlavE-Kr i traeramme
 Finish7194(ThermalZone61) -P% Systems
\ | [ ]
intranc Bathroom
Bedroom
Void Kitchen
Dining room
Living room
9 +Double
height
]

o | |




Couples/Elderly

The most critical unit is a unit
with no neighbors on the sides
but one above and one under.

=& bedroom(Cell1112)

4 20°C

est(Face1139)

Concrete 100

@ Finish1142{bedroom)

& Finish1144{entrance)
nord(Face1148)

external wall

@ Finish1151(bedroom)
 Finish1153{Qutdoors)
ouest(Face1155)

external wall

% Finish1158(bedroom)

# Finish1160{Qutdoors)
plafond(Face1162)

floor between buildings
Finish1165(bedroom)

% Finish1167(ThermalZone61)
sol(Face1115)

floor between buildings

& Finish1118(bedroom)

@ Finish1120(ThermalZone61)
sud(Face1128)

Concrete 100

# Finish1131(bedroom)

% Finish1133(ThermalZone61)

5@ entrance(Cell687)

i 20°C

est(Face1139)

Concrete 100

& Finish1142(bedroom)

& Finish1144(entrance)

nord(Face708)

external wall

& Finish711(entrance)
& Finish713(Outdoors)

M8 door(Face768)
SuperlavE-Kr i treeramme

B4 Systems
ouest(Face686)
Concrete 100
# Finish689(bathroom)
# Finish691(entrance)
lafond(Face720)
loor between buildings
# Finish723(entrance)
@ Finish725(ThermalZone61)
ol(Face690)
loor between buildings
# Finish693(entrance)
« Finish695(ThermalZone61)
ud(Face696)
no wall
# Finish699(entrance)
% Finish701(ThermalZone61)

With the balcony as a shading

=@ bathroom(Cell648)

#20°C

est(Face366)

B8 external wall

# Finish371(bathroom)
# Finish369(0Outdoors)
18 nord(Face677)

xternal wall

¥ Finish680(bathroom)
# Finish682(Qutdoors)
ouest(Face686)

oncrete 100

# Finish689(bathroom)
@ Finish691(entrance)
plafond(Face693)

floor between buildings
i Finish696(bathroom)

E

=8 sol(Face651)
floor between buildings
@ Finish654(bathroom)

sud(Face662)
oncrete 100
“ Finish665(bathroom)

=1 living room(Cell2)

1L 20°C

facade est(Face30)
xternal wall

=,

# Finish33(living room)
# Finish35(Qutdoors)
(=8 facade nord(Face39)

=8 no wall

Finish42(living room)

facade ouest(Face48)
xternal wall
Finish51(living room)
& Finish53(Outdoors)
& facade sud(Face19)

=8 external wall
Finish22(living room)
# Finish24(Qutdoors)
=8 WinDoor514(Face512)

Systems

Systems

P4 Systems

=8 sol(Face5)

: loor between buildings
Finish8(living room)

toit(Face55)
loor between buildings
& Finish58(living room)

“# Finish698(ThermalZone61)

# Finish656(ThermalZone6 1)

[H-# Finish667(ThermalZone61)

Finish44(ThermalZone61)

SuperlavE-Kr i treeramme

88 living room window({Face527)
SuperlavE-Kr i treeramme

(=8 kitchen window(Face542)
SuperLavE-Kr i traeramme

# Finish10(ThermalZone61)

# Finish60(ThermalZone61)

Bedroom

Entrance

Bathroon

Living room

Kitchen

g [ \

The infernal w
The internal w

own in the

Student

The most critical unit is a unit
with only a neighbor on one
side, one above and one
under.

- # bathroom(Cell472)
1 20°C
est{Face499)
wall to other unit
‘& Finish502(bathroom)
& Finish504(ThermalZone242)
nord(Face508)
B external wall
% Finish511(bathroom)
« Finish513(Outdoors)
ouest(Face517)
(=8 Concrete 100
@ Finish520(bathroom)
@ Finish522(ThermalZone242)
plafond(Face524)
floor between buildings
@ Finish527 (bathroom)
& Finish529(ThermalZone242)
sol(Face475)
floor between buildings
@ Finish478(bathroom)
& Finish480(ThermalZone242)
sud(Face488)
Concrete 100
@ Finish491(bathroom)
[+ Finish493(bedroom)

=

m
m

=

=]

=@ bedroom(Cell3164)
#20°C
est(Face3180)
[=+-E wall to other unit
2 Finish3183(bedroom)
# Finish3185(ThermalZone24
[=H ouest(Face3193)
E-# no wall
# Finish3196(bedroom)
- Finish3198(ThermalZone24
plafond(Face3199)
=

m
m

E floor between buildings
- Finish3202(bedroom)
2 Finish3204(ThermalZone24
sol(Face3167)
=8 floor between buildings
2 Finish3170(bedroom)
# Finish3172(ThermalZone24
sud(Face3174)
=8 Concrete 100
# Finish3177 (bedroom)
- Finish3179(ThermalZone24
-8 sud(Face488)
(=8 Concrete 100
[#~& Finish491(bathroom)
 Finish493(bedroom)

With the balcony as a shading

[ ]
Bathroom
Entrance
Bedroom
Kitchen
Living room
O
b L

=)

=)

& entrance(Cell417)
18 20°C

=8 est(Face440)

=) o wall

@ Finish443(entrance)

# Finish445(0utdoors)

=8 nord(Face449)

=]

xternal wall

@ Finish452(entrance)
[+ Finish454(Qutdoors)
-8 door(Face3613)
SuperLavE-Kr i treeramme
Lo Systems
E-H ouest(Faced56)
xternal wall
@ Finish459(entrance)
# Finish461(Outdoors)
-8 plafond(Face462)
loor between buildings
# Finish465(entrance)
# Finish467(Outdoors)
-1 sol(Faced20)
loor between buildings
# Finish423(entrance)
@ Finish425(ThermalZone242)
[=-# sud(Face431)
=]

0 wall
@ Finish434(entrance)
% Finish436(ThermalZone242)

@ living room(Cell2)
120°C

= facade est(Face30)

B

wall to other unit

@ Finish33(living room)

& Finish35(ThermalZone242)
[=)--A facade nord(Face39)

=}

no wall

# Finish42(living room)

~# Finish44(ThermalZone242)
facade ouest({Face48)

=8 external wall

~# Finish51(living room)

& Finish53(Outdoors)

=8 facade sud(Face19)

B

external wall

& Finish22(living room)
& Finish24(Outdoors)

-8 glass door(Face253)
SuperlavE-Kr i treeramme
B Systems

=8 window(Face380)

SuperlavE-Kr i treeramme
Bt Systems

E1 plafond(Face55)

=,

top roof
@ Finish58(living room)
# Finish60(Outdoors)
[=1--A sol(Face5)

=}

i floor between buildings
& Finish8(living room)
~# Finish10(ThermalZone242)
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Schedules

& equipment X 1|8 equipment 8 Equipment X | | B equipment
Equipment Schedule DayProfie Time. Equipment Schedule  DayProfie Time Equipment Schedule DayProfle Time Equipment Scheduie DayProfie Time
Day Week Day
07 a | @M @F N foskora — ~] Woskonas 124 ][ 1 (10 )37 | (T
Enler DayProfie Month 02 )20( ]38 gu | e0ns On @sa
0 Bunay || Qo020 % | @we Osul ™ot | . a 0321 (Jap Cear we @su '™et
| ] = 0402040 et || BT Work oz 04 )22( )40 et ™ Wor
@ ‘ Ger ||| Gosz a1 | w oo | HosJz(la
imart 06 )24 [ Ja2 (s 0624 (a2
60% 1622 L ® i eSO A“ W 07 )25 (43 n
“ Heatin s ] 25 W4 . a0 — e 0826 (Jas -
2 “‘ 8 August 10[ J28( 46 = 201 10 J28( 48 =
9 September n 2047 — ol | 020
Example:  Clck to Edi. 1957 91117192120 B octover D04 ok e 1357 ermsTI02128 12[J30( 48 Wark
B S Hox (et BOn e S G How 500 (4
100%8-15. changa order. 9 Decerber 14 J22( J50 100% 6-15. change order 8 Docember 20
153 ()51 15[ J33 (51
e — Belonglo Tarf0 - (1534 (52 Gy Bdongto Taiff0 [ j1g[ j34[ 52
WestDapize (7 J35(1% an Wbt 7% s
_ New | Copy | Doote | 18(J36 a2 [ New | Cory | Deoin J 18(7)36
New | Copy  Detele New | Copy | Detele
oK Annuler Appliquer Annuler Appiquer [ok ] Amuer Appiquer oK Annuler Appiquer
8 tquipment X {13 Equipment X I Infiltration X 1 (4 infittration
Equipment Schedule DayProfile Tme Equipment Schedule DayProfie Time Infitration Scheduie DayProfie Time Infitration. Schedule DayProfle Time
Eaupmen1s2 v Now Contol Tme Move Up Inflaton156 v New Contil e Mova Up
— weokday WeekDays 124 Fullload Avays
@ e | o o || [ ————
07 ParttoAr () Delete. Delete 0 TmpFactor (hK) Delete Delete.
[Equpment1s2 o Down 0] TmpPower Move Down
0 Windactor smih)
T —
sooer || hopier o Amia || Apper o | nmior | fopier o[ pomier ]| Appiasr
feating X (& Heating X b @ Heating X | (@ Heating X
Heating Schedule HeatCoolCtl FloorHeatCtrl Tme Heating Schedule HeatCoolCti FloorHeatClil Time Heating Schedula HealCoolCli FioorHeaiCtil Tmo Heafing Schedule HeafCoolCt FloorHeafCirl Time
Heamglst | New Conlral Time Movo Up HealCti1ss New  Conlolcuve foravadabie
— HealClis5 Aiways " heafinglcooling power, Al [ L]
O unit wime Copy Now 1 Factor () Copy  cor to:n outdoor a
L {omperature compensaled conrol ~ Clear Bsu et
100 asbow (W) Daclo Docto 20 Sotpant () Dekle  ofthosystem ot || @ T
P Fuedpat () Moo Down 12 pesgnTomp (C) Cear || Fos (]
ot || o624 Daz
05 0 05 Minpow .
PartToAir () o) Qo7 Qs O "
15 TeMin () g || 08002604 .
Floating154 = e Heating| | | = 00 557 Das Clear
Central Heat Pump (one) nsorzone J10(28 (D46 \mert
— 1020 (a7
Central Heat Pump Active. 112( )30 )48 LS
Heat Pump data 13013 (49
{2 December 14 ()32 )50 0
115013 st @
Betngo Tait0 || (10(]a Do ax
e — S SN axs
118( 136 o B
New | Copy | Dokt
Anuier | Appiquer oK Anvser | Appiquer oK Annder  Appiauer oK Annuder Appluer
& Lighting X} g Lighting
Lighting Schedule LightCtrl DaylightCtrl Time: Lighting Schedule LightCti DaylightCtl Time.
ighing157 New Gontol Tine Wove Up
—_— vinler Time1ss
005 TskLghtng cony b Tnaten =
b2 General Lighting (kW) Deete Dkt
200 Gen. Lighting Love () Move Down
Flvorosc + Lighting Type
02 Solar Limit ()
0 ExhaustPart ()
| —
Annuder | Applauer oK Ao | Appiquer
25 Lighting X} (& Lighting X | [& tighting X b |23 Lighting
Lighting Schadue. LGHCH Daylghicin Time Lighting Schede. LihiCi DayfightCt Time. Lightng Schedue. LGhIC! DayightCtn Time Lighting Schede LightCt1 DayighiCt Time
- | Week Day Woek
o ~ e B fanter v Frmetsel
N [rimet60 Un0w0w n | @w 8% New DoOw0y
1 Factor() copy Month D220 3 T 8 @s = 1 Factor () Copy M-""'" 8“2820833
Quanay | g | OwD2a0% % Gwe @se ™ Janary |y 03 021 038
01 LowerUmt (kW) Doete Bobn e am —= 01 LoverLmit (kW)  Deiote @ reouary Dot D22 G40
28 Temp. Max (C) [BLmE n — E— 28 Temp Max (C) Hmm Clear HUSHZS Hu
D0z D42 Hou — L R — 06 [J2s (42
Soar Limit (k) OwODs Gn @o[ A 02 Solar Lt () [IMay Do 0z 04
Dos0zs Das Qez 0w Qe (g || D0202604
panter DoeeD27D4s Qo Qs Cear [ — Oy T8 Doee D27 Das.
Dw0z0e Qw01 et O nugust DwDz0e
OnDze 0 Qos O () September OnQ2e047
OrO%0s Qos Qs Work Octaber Dr0®0w
On31 49 @07 (i (8 November ()31 Jee
Du0x0s0 (oo @20 8 Decerber Du0x20s0
On0®0s Ow @2 On0=0s
Baongto Tarff0 ¥ ()1()34 ()52 (10 @22 Belonglo Tanfio v i6[J34 52
fimese 07 0%s On @z fmess Qv Os0ss
[SEISE O O On0%
New | Copy | Delele New | Copy | Dolete
[0k | ner | sppiauer Anver | Appiquer Annvder | Applaer Aonuder | Appliquer




PeoplelLoad

Gl peopleLoad Peopleload X | [ peopleLoad X & [ peopleLoad
PooploLoad Schede DayProfie Time. Poopieload Schedule DayProfie Time PeopleLoad Schedule DayProfie. Timo Paopieload Schede DayProfie Time
TotalLoad TotalLoad Total Load
New PeopieLoad7z] 1 New [Poopleloadid 1 jew Contrel Tme Move Up
weekday WeekDays 124
\ Nborctpacps oy 2 Nurverotreope | copy o Narerotreope | copy westend Weskenas 12t
Detete.
Hoat Gon 0,072k Delete Heal Gen. 0,144 kW Dolte Heal Gen 0288 KW Delote
Moist Gen 0,044 kgh Maist Gen 0,085 kgh Moist. Gen. 0,176 kg Hove Down
C02Gen. 122410 02 Gon 244810 002 Gen. 48961
PoopeLoadiez e — PoopieLoad7s
Poopio Typo Poogie Typs PooplaTypo
] Pasortomad 7] ew Posooma <] aw
0072 Hoat Gon (o) copy 0072 Heat Gen (o) Copy 0072 Hoat Gen. (W) Copy
0044 Moist. Gen (kgh) Delete 0,044 Moist. Gen (kgh) Delete. 0044 Moist Gen (kgh) Delete
Anmuer | Appiauer Amur | Appiauer oK Amuer | Appliuer oK arwder ||| Apehuer
X | [ venting X fenting X | (& Venting
Venting Schedule VentingCtl Time Vening Schedue VentingCt Time Venting Schedule VentngCll Time Ventng Schedue VeningCt Time
Now [Ventng?4 New Conta Time More Up VentngGines| New
VontngC16s  Amays
25 Basic AirChange (1) Copy k.15 Basic AChange (1) Copy New 23 SefPoint () Copy
01| TmpFactor (nik) Detete 01 | TmpFacor (k) Delete Detete 0 SetPCo2(ppm) | Delete
05 Tmppowor 05 TmpPower Move Doun 1 Fadtor ()
02 WindFactor (Simh) g g5 02 WindFactor (Smh) 4 -5 T
5 MaxATCIage (N | 1o 36162 5 MaxArChange (h)  y10_s
0 MaxWind (mis) 0 MaxWind (mis)
Sensor Zone Sensor Zone
(Current) v (curent) v
Natural Ventiaton Natura Ventiaton
Cross Gross
(Disabled) v (isabien) v
T — Er —
oK Amuer | Applquer oK Amuor | Appiquer oK Avnuer | Appiquer Amuler | Appiquer
(i MoistureLoad i Moistureload X} [ Moistureload X | (8} Moistureload
MoistueLoad Schedue DayProfie Time Moisturel0ad Schedule DayProfie Time MastureLoad Schedulo. DayProfle Timo Maistureload Schedule DayProfie Time
MoisturoLoad4s57] New [MoistueLoad305] New MoistueL0ad 167 New iT Move Up
— wockend Woak.onds 124
a 1 Loa
05 Load (kgh) Copy 1 Load (kgh) Copy Lozd (im) Copy weckday WeckDays 124 Hiew)
Delete Dolote Delte Detete
Swimming Bath Swimning Bain ‘Swinming Bath
Evaporation Model Evaporaton Mode! Evaporation Model Move Down
(Disabied) v (Oisabled) v (Oisabiod) ~
0,1 Wind Spood (mis) 0,1 Wind Speod (mis) 071 Wind Speed (mis)
at Water Surtace 2l Water Surface 21 Water Surface
ConsL representing the Waler Const representing the Water Gonst representing the Water
oistureLoadi852 [MoistreLoad1305 foistureL0ad 1673
Avnuor | Applquer Amner | Appiquer Amuler | Appiquer ok Aevwler | Appiquer
&5 Ventilation X | |5 Ventiation X | (&5 Ventilation X
oo ightCooct RetumArCt oot PiCooiCt RotumArcti Time oo NghtCoolCt Rotumectn Tmo
Verlian  Schedule InkelC  ZoneTempOli  MostureCti  VAVGH Venliatn  Schedule  InelCli  ZoneTempCtd  MostueCli VAVt Venlian  Schedule InelCti  ZonoTempCti  MostreCl  VAVCH
e Recoeyunt T — e P —
< Nontiaton7a3 [Vontiation 1673 e
06 o 0s New 00 MaxHeatReoly
Fans G Fans 5] Fans coy
o 0 Min Heat Rec () ik = 0 Min Hoat Roc () oot 0 MinHeat Rec ()
00117 Supply () 0 MaxCoolRec) D% 0025 Supply () 0 MaxCoolRec() DO 0025 Suppy () 0 MaxCooRec() %
90 Prossure Rise (Pa) 06 Maxoist Rect) 900 pressure ise (P2) 05 MaxMost Rect ) 90 prossure Rio (Pa) 06 MaxMoist Roct)
07 TowlEn () Healing Col 07 TowlEN () Heatng Col 07 TowlEN () Heating Col
2 Maxpower — 2 1 2 max
05 PattoAr() L____ 2 MaxPonerfity Partto A () PERnarl) 05 PattoAr() I 6 ()
— Contral HoatPump Actvo  Hoat Pump Gontra Heat Pump Actve — Contral Hoat Pump Acive  Hoat Pump
utput Gooling Coil output Coolng Col output Gooling Col
00117 Retum (ms) 0 MaxPower (kW) 0,025 Return (ms) Max Power (kW) 0025 Retumn (ms) O
) (negaiive) ™) (negaiie) — 9 ———— (negai
600 pressure ise (Pa) 5 Su Temp () 600 pressue Rise (P2) 5 Suf Temp (C) 600 Prossuro Riso (Pa) 5 SutTomp (C)
075 Towlel () Cental Cacing Actve Cooing 075 Towlgl () Gentral Coolng Actve Caoing 075 TotlEft () Contral Cooing Actve Coding
05 Pattofr() Humdier 05 Parttofi() Humicior pattoAr() Humdtr
0 MaxOutput (kgh) 0 MaxOutput (kgh) 0 MaxOutput (kg
Fentstonszer — |Ouldoor | ArSouca e ——T e | A Souce Venliatoni673 Outdoor . AirSource
oK Auer  Appiauer oK Aovuor | Appiuer oK Anvuier | opiauer
5 ventiation X | [ Ventilation X | (5 ventiation x|
Moot NefiCaoll RelumArctl Coolcth NghiCoolct RelumArCHl m . T SR e e |
Ventiation wo  InklGl  ZoneTempoin  MostureGll  VAVGHH Ventian  Schedue  InelCt1  ZonoTompot  MoistureCli VAVCHH e e s i
Control Time Move Up [onetempcirsasd T v Weak 0ay
ZoneTempCtis2... Aways 0wy N @ve BF
" New 1 Partof nom flow () copy Month 02( J20( |38 B
4 a S Cear invert
o E [T =5 Dy 0321 ()3 we Esu
3 Februa 04()22( 140 et ™ W
Move Down 40 Maxinit temp (C) Buarch O 0528
22 Heating Set P (C) A et 06( )24 ()42 o
3 May 0725 ()43 @0 @1
25 Cooing SetPrt (C) Joune 08 )26 J44
T007] At o) ) tetng) || oo D27(045 Jos @15 Ok
— o 100 )28 a6 304 @16 et
(Gurentz0 | Master Zona 124 05 @17
123048 Bos @1 "o
i a— B34 B0 @
143250 05 @20
150335 300 @21
Belonglo Tar O 1634 )52 80 B2
1735153 8 82
% B2 B2
New | Copy | Delete
oK anmer I Appiquer oK Annor || Applauer [ o Anover | Appiquor
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Internal and external walls

= Concrete 100
= MaterialLayers
091 - Gypsumn Fibreboard
TotalThickness=0.1

©R=0.3125 m2KMm
[Concrete 100
ConstructionMaterial
|Gypsum Fibreboard ~ |
Stb
i091 0,1 0

Drag to change order

Material Thicknes... Resistan...
Gypsum Fibreb... 0,1 0

Floor, ceiling and roof

=l ground floor
Unit=m2
- Lifetirme=1
=} Material Layers

i1 - Plywood 12 mm Malaysian Morranti WEP
09 -Wood fiber insulation batt (sorption min)
010 - Expanded Polystyrene (selfdefined)
otalThickness=0.52

-R=13.2004 rrPkf

H-wall to other unit

E| M ateriallayers
F-70 - Plagterboard

170 - Plasterboard
TotalThickness=0.2
L REZTITE MM

09 - Wood fiber insulation batt (sorption min)

wall to other unit

ConstructionMatenal

|Plasterboard ~ |
Sfb

£70 0,04 0

=) external wall
Unit=m2
- Lifetime=1
= Ma‘reriaILayers
[+-f70 - Plasterboard
mig - YWood fiber insulation batt {sorption minj

[+-10 -Wood fiber board, hard

w00 - Ventilated air gap
111 = Plywood 22 rmm WBP P-30
- TotalThickness=0,39

- R=8,08886 m2Kiw

lexternal wall
ConstructionMaterial
|Plasterboard W
Sfb
70 0,015 0

Drag to change order

Drag to change order

Maternial Thicknes... Resistan...
Plasterboard 0,05 0
Wood fiber insul... 0,1 0
Plasterboard 0,05 0

El-floor between buildings
- Unit=m2
- Lifetime=1
E MaterialLayers
T - Plywood 22 mm WEBP P-30

i0 - Wood fiber board, hard
-~ TotalThickress=0,222
- R=3,69206 m2KN

09 - Wood fiber insulation batt (sorption min)

Material Thicknes... Resistan...
Plasterboard 0,015 0
Wood fiber insul .. 0,25 0
Wood fiber boar... 0,05 0
Ventilated air gap 0,05 0
Plywood 22 mm ... 0,025 0

=-top roof
Unit=rmz
- Lifetime=1
=-MaterialLayers
[0 - Wood fiber board, hard
[H-mi8 - Wood fiber insulation batt (sorption min)
[0 - Wood fiber board, hard
TotalThickness=0.606
R=10,8294 m2k M

ground floor floor between buildings fop roof
ConstructionMatenal ConstructionMaterial ConstructionMatenal
|Plywood 12 mm Malaysian Morranti WBP | Plywood 22 mm WBP P-30 v] \Wood fiber board, hard v
Stb Sib Sth
i1 0,02 0 i 0,022 0 i0 P.1 0
Drag to change order Drag to change order Drag to change order
Material Thicknes... Resistan... Material Thicknes... Resistan... Material Thicknes... Resistan...
Pywood 12mm _ 0,02 0 Plywood 22 mm ... 0,022 0 Wood fiber boar... 0,1 0
Wood fiber insul. 0,2 0 Wood fiberinsul... 0,1 0 Wood fiber insul... 0,35 0
Expanded Polys... 0,3 0 Wood fiber boar... 0,1 0 Wood fiber boar... 0,055 0
The floors, roofs and ceilings have cold bridges of 0,4 W/mK in the edges
Windows and glass doors e v-vaiue is 07
= SuperLavE-Kr | trasramme B Windoor %" [edit Material X |

£ MaterialLayers
F-a42 - Climastop N Diamant
b3 - Wood. pineffir 600

|SuperLavE-Kr i traeramme

ConstructionMatenal
|C\imast0p N Diamant ~
Stb

ad2 0,05 0

Drag to change order

Material LinTrCoeff/Width/Pct
Climastop N Dia._. 0,05
Wood, pineffir6... 0,2

Windoor Property Natural Ventilation Cold Bridges

Opening
cd 065
| e
Cnt 05 i i
Afrac 1

Convective Heat Transfer Model

Ka 5

The windows and glass doors have cold bridges of 0,1 W/mK in the edges

I Material Glazing Additional UserDefined

[Climastop N Diamant

Heat Transmittance Uvalue (W/m? K)
Normal 03 Center 0,6 1
Diffuse 0
Light Transmittance User Defined Curve ]
Normal I
e Clear Transmittance 1
Edit Material X

il Material Frame

[Wood, pine/fir 600

UValue
(Wi K) od




Student

ThermalZon|Sum/Mean | 1(31 days)| 2 (28 days)| 3(31 days)| 41(30 days)| 5 (31 days)] 6 (30 days)| 7 (31 days)| 8(31 days)| 9(30 days)[10 (31 days)[11 (30 days)|12 (31 days)
gHeating 253516 476,22 427 61 506,00 20059 52,24 1412 0.00 0.00 265 85,79 342 24 47761
qCooling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
ginfitration | -1846.46 24288 22139 26076 18810 11322 85,23 54,71 53,62 8522 -131.08) 20032 241,14
gventing -16.24 0.00 0.00 0.00 0.00 0.00 122 750 -7.03 0,48 0.00 0.00 0.00
qSunRad 326,06 10,74 18,14 32,35 33,95 35,10 38,99 35,50 34,15 35,06 30,05 13,22 8,09
gPeople 143.41 1217 11.00 12.20 11.78 1217 1181 1217 12,18 11.79 12.17 11.79 12,18
qEquiprent 408 80 3472 31.36 3472 33.60 3472 33.60 3472 3472 33,60 3472 33,60 3472
qLighting 638,25 69,75 63,00 69,75 3750 38,75 3750 38,75 38,75 3750 69,75 67.50 69,75
qTransmissi| 426324 67040 51859 60483 36223 25090 19196 11414 11517 18957 50682 46901 56960
qMising 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
gventilation| 202440 209,51 18889 209,01 202,89 191,14 142,40 55,03 56,03 154 85 205,43 200,99 208,42
Sum 0.14 0.03 0.03 0.03 0.00 -0.00 0.01 0,01 0.01 -0.01 0.00 0.02 0.03
tOutdaor me 81 0.7 04 07 71 115 142 17.8 179 145 98 3.4 07
10p mean( 207 20,1 20.1 20,1 20.1 206 213 222 222 216 20.3 20.0 20.1
AirChange(/ 11 1.1 11 1.1 11 1.1 11 12 12 1.1 11 1.1 11
Rel, Moistur 48,0 36,2 36,3 328 43,0 513 59,7 643 62,2 68,9 55,2 4.7 36,8
Co2(ppm) 385.4 336.2 386.1 336.1 386.3 336.0 3863 3823 3828 335.9 3859 335.9 386.0
PAGLH) 04 0.6 06 0.6 05 0.3 02 0.0 01 0.2 03 05 06
Hours > 21 2304 0 0 0 13 183 448 741 740 BO7 72 0 0
Hours = 26 0 0 0 0 0 0 0 0 0 0 0 0 0
Hours > 28 0 0 0 0 0 0 0 0 0 0 0 0 0
Hours < 19 0 0 0 0 0 0 0 0 0 0 0 0 0
Couples/Elderly

ThermalZon|SumiMean | 1(31 days)| 2 (28 days)| 3 (31 days)| 4 (30 days)| 5(31 days)| 6 (30 days)| 7(31 days)| 8(31 days)| 930 days)|10 (31 daysi|11 (30 days)|12 (31 days)
qHeating 117958 266,46 222 46 273,50 20,28 0,00 0,00 0,00 0,00 0.00 2,44 142,08 262,25
qCooling 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
qinfiltration | -439819¢)  -BE929) 51057  -600.35|  -38255 29753 21694 -12858  -126.08 20817 341652  -47045 55516
qverting 02,27 0,00 0,00 0,00 0,00 0,00 183 10,60 017 -0.63 0,00 0,00 0,00
qSunRad 576.23 20.05 33.99 53,35 57.44 80,79 6§7.92 62,25 57.90 61.44 55,72 24,82 15.05
qPeople 264,27 22 35 20.28 2258 2166 22 35 21,89 2235 22 46 21.77 2235 2177 22 48
qEquipment 367.04 31.04 2816 31.36 30,08 31.04 30.40 31.04 31.20 30.24 31.04 30,24 31.20
qLighting 638,25 69,75 63.00 69,75 37.50 38,75 37,50 38,75 38,75 3750 69,75 87,50 £9,75
qTransmissi|  -2137.01 28867 261200 30158 18867 13208 93,22 43,88 4518 9278 16124 23835 29019
qMixing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
gvertilation|  3632,17 443 32 403,39 445,52 404,265 276,65 15423 28,70 30,13 160,68 321,43 422,38 445 62
Sum 0.06 0.00 0.01 0,01 0,01 -0.01 0,00 0.03 0.02 -0.00 0,02 0,01 0.01
t0utdoar me 81 07 0.4 07 71 15 142 178 179 145 95 34 07
0p mean(*t 211 200 20.0 20,1 208 219 221 223 223 22.0 217 203 200
AirChange 11 1.1 1.1 1.1 1.1 1.1 1.1 12 12 1.1 1.1 1.1 1.1
Rel. Moistun 45 6 34.1 342 315 40,0 46,0 56.1 634 61.2 56.3 496 396 355
Co2(pprn) 3793 3798 379.9 380.0 379.9 3796 379.3 376.9 3775 379.7 3795 3797 3798
PAQIE) 04 05 06 06 05 03 0.2 0.0 0.1 0.2 0.3 05 06
Hours > 21 4710 0 0 2 244 744 720 744 744 720 535 107 0
Hours > 26 0 0 0 0 0 0 0 0 0 0 0 0 0
Hours > 28 0 0 0 0 0 0 0 0 0 0 0 0 0
Hours < 19 0 0 0 0 0 0 0 0 0 0 0 0 0
Family

ThermalZon|SumiMean | 1 (31 days)| 2 (28 days)| 3 (31 days)| 4 (30 days)| 5 (31 days)| 6130 days)| 7 (31 days)| & (31 days)| 9 (30 days)[10 (31 days)|11 (30 days)|12 (31 days)
qHeating 489319 940,86 626,43 94407 317.62 7277 1359 0.00 0.00 161 149 65 67554 951.05
qCaoling 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
qinfitration | -3836.88 60010 -456.21| 63515 32008 23857  -181.93  -11882)  -11553)  -18000  -273.99] -41287 49695
qVerting 6352 0,00 0,00 0,00 0,00 0,00 -6.25 25,15 2917 -2.95 0,00 0,00 0,00
qSunRad 1409.29 42,08 73.21 13867 154 62 158,08 160.81 151.23 163,45 158.14 125.01 52.49 3147
qPeople 52854 44,70 4055 4516 43.32 44,70 43.75 4470 44 93 4355 44.70 4355 44 93
qEquipmert 367.04 31,04 28.16 31.36 30,08 31,04 30.40 31.04 31,20 30.24 31.04 30.24 31,20
qlighting 629.05 69.75 62.70 6655 3750 3745 35.50 38.35 37.35 3750 6915 6750 69,75
qlransmissi|  -8069,18| 107706 -979.40)  -11385] 68417/  -47965 36675 21577 216680  -36878 57794  -83671 -1077.80
qMixing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
qvertilation| 413254 443,73 404 58 447 87 430,11 374,18 270,86 32,14 84,37 270,69 43238 430,27 446,37
Sum 0.10 0.02 0.02 0,02 0.00 0,00 0.01 0.01 0.01 -0.01 0.00 0.01 0.02
tOUtdaar me 8.1 0.7 0.4 07 71 115 142 178 17.9 145 33 34 0.7
10p mean(*t 20,8 20,1 20.1 20.1 20,2 20.8 216 22.4 22,4 21.8 205 20.1 20,1
ArChange(/| 12 1.1 1.1 11 1.1 1.1 12 15 15 12 1.1 1.1 1.1
Rel. Moistun 47,1 343 36,0 325 42,1 499 58,0 52,9 60,5 576 54,2 413 36,4
Co2(pprn) 4111 433 135 41358 1136 13,0 409.9 023 1025 4119 41249 4132 4133
PAGIE) 0.4 06 06 06 05 0.3 0.2 0.0 0.1 0.2 0.3 05 0.6
Hours = 21 3102 0 0 0 48 248 534 744 744 644 140 0 0
Hours > 26 0 0 0 0 0 0 0 0 0 0 0 0 0
Hours > 28 0 0 0 0 0 0 0 0 0 0 0 0 0
Hours < 19 0 0 0 0 0 0 0 0 0 0 0 0 0
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