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1ISION

Nestled amidst the vibrant town of Naest-
ved, Stenlaengegaard daycare center
emerges as a beacon of sustainable de-
sign, seamlessly blending natural mate-
rials, child-centric considerations, and
a natural aesthetic. The architectural
proposal stands as a testament to the
harmonious integration of environmen-
tal consciousness and the well-being of
young minds.

At the heart of Stenleengegaard daycare
center lies an unwavering commitment to
creating a space that truly caters to the
needs and aspirations of children. The
design prioritizes child-scale elements,
ensuring that every corner of the building
is accessible, engaging, and conducive
to exploration and play. Soft, natural ma-
terials and playful accents create a warm
and inviting atmosphere, while thought-
fully designed spaces encourage imagi-
native play, social interaction, and cogni-
tive development.

Drawing inspiration from nature’s inhe-
rent beauty, Stenleengegaard daycare
center embraces natural material design
principles. Natural light floods the in-
teriors, creating bright and airy spaces
that promote alertness and well-being.
Abundant greenery outdoors, provides
a breath of fresh air and a touch of na-
tural beauty, while carefully curated vie-
ws of the surroundings further enhance
the connection with nature. The integra-
ted ramps creates a connection between
nature and the building that demands for
different uses and brings a connection
from the building to the context.

Stenlaengegaard daycare center show-
cases the beauty and sustainability of
natural materials. Locally sourced timber
form the building’s structure, while bre-
athable clay and earth-based finishes
adorn the walls. These natural materials
not only contribute to a healthy indoor
environment but also embody the proje-
ct's commitment to minimizing environ-
mental impact.

Stenleengegaard daycare center stands
as a pioneer in sustainable daycare de-
sign, demonstrating the potential for ear-
ly childhood education facilities to serve
as exemplars of environmental stewards-
hip. The project’s holistic approach, en-
compassing natural material principles,
child-centric considerations, sets a new
benchmark for sustainable design in this
sector.

As a beacon of sustainable design and
child-centered care, Stenlaengegaard
daycare center will not only nurture the
minds and bodies of Naestved’s young
children but also inspire future generati-
ons to embrace a harmonious coexisten-

ce with nature.



Concept

Heart space seperates the different zones Building shape alows for an inclusive entre towards parking The different directions are extruded from the heart space
and extrovert directions towards and filled out with multiple functions
playground and school

Foundation added to give the daycare center volumen and a Seperating the roof constructions of the common room to Multiple ramps are placed to allow acces to the daycare
status inbetween the higher context create differentiation and hiearki in the building. center in relation to the different activies around it

lllustration 01: Own illustrations 5
Concept



Masterplan

lllustration 02: Own illustration

Section through common room 1:1000

Trees - from pimpmydrawing.com

Trees- from Studio alternativi made by CAD LAB studio

The site is located on the outskirts of
Naestved, in a new development area.
The area will have a new school, sports
gym, and community house. A new resi-
dential area is being developed south of
the site, which is why the new instituti-
onal facilities are being built. The site is
approximately 9,000 square meters, and
the building design occupies just under
1,200 square meters, resulting in a plot
ratio of 15%.

The building is designed on one floor with
a raised roof on the central volume. This
creates a connection to the upcoming
school and sports gym while also allow-

ing for a higher ceiling in the common

area, fostering a more open, creative,
and active atmosphere. The rest of the
building has a flat roof which accomoda-
tes for more relaxed and calm activities

A large parking lot will be located
southeast of the site, serving all three
institutions. The path south of the site
is the main connection to the new resi-
dential area and is considered the prima-
ry entrance to the area, leading into the
central area called School Plaza.
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lllustration 03: Own illustration

Masterplan 1:1000
Trees from https://cad-block.com/262-
~___ trees-for-landscaping-plan.html
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Siteplan
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lllustration 04:0wn illustration

Section through common room 1:1000

People and trees - from Studio alternativi made by CAD LAB studio
Trees - from pimpmydrawing.com

Icon - own illustration
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Zooming in on the site, the playground
area is divided into a zone for the kinder-
garten children and one for the nursery
children. The northeast corner, the most
protected and quiet area, is the perfect
place for the nursery playground, shel-
tered from the activity and noise of the
school. The rest of the site is dedicated
to the kindergarten playground and arri-
val area. The kindergarten playground is
divided into different play environments,
with activity levels increasing the further
they are placed from the building. In the
arrival area, a more formal and functio-
nal atmosphere is prioritized to welcome
guests and after-hours users.

To create a connection to the school pla-
za, the fire pit is placed in the corner next

Public outdoor areas that can be utili-
zed by both the daycare center and
the ordinary citizen passing by

=

to it. Adjacent to the nursery playground,
a sensory garden provides the kinder-
garten children with a controlled environ-
ment for exploration. In the northwest
corner, a wilder area with small hills and
tall grass offers a space for more uncon-
trolled exploration and play.

In the center of the kindergarten playg-
round, directly adjacent to the building
and common area, a large staircase is
placed where children can sit and play on
the platforms or tables. On the other side
of the building, connected to the arrival
area, a large terrace with additional tab-
les and raised vegetable and herb beds
creates a smaller area where children can
be outdoors at the end of the day when
there are fewer children and teachers.

Playground activities that affords
different tempos and immersion
with both controlled activities and
free activities

o
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lllustration 05: Own illustration

Site plan 1:500

Trees from https://cad-block.com/262-trees-for-landscaping-plan.htmi
People - from Studio alternativi made by CAD LAB studio







ROOF

Reusable steel roof and
gutters

¢ Reusabel »
e  Strong durability
o Long life time

Steel

Facade
Reused screen bricks

e Low carbon emmision
e Strong durability
e Long life time

lllustration 08: Own picture

Red bricks

Facade

Pine tree

e« Low carbon emmision
e Changes character over time
e brings a warmth to the facade
compared to the brick wall
Pine tree

Terrace

Pine tree

e Low carbon emmision

e Changes character over time

e brings a warmth to the facade
compared to the brick wall

Illustration 06: Own rendering

Outside rendering looking at the urban staircase
in between group room and ‘motorikrum’

Made with Twinmotion

lllustration 07: Own picture

lllustration 09: Own picture

lllustration 10: Own picture
Pine tree

The rendering looks up the large stair-
case between the ‘'motorik’ room and the
kindergarten, showcasing the differences
in material cladding between the group
rooms and the common area. The iden-
tity-giving window frames are painted in
the color of the 'tvillingegruppe,’ and the
various window types allow children to
sit either inside the niche or outside. To
the left, you can see part of the sensory
garden, and to the right, the patio entran-
ce of the group room. The rendering also
reveals some of the roof windows that il-
luminate the kindergarten entrance. This
is the place where the the new kinder-
garten concerts and family concerts are
being held. All to create a connection to
not only the context but also the commu-
nity and city.
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Elevations

Easy acces to garbage for both

kithen staff and those who collects it

1]

lllustration 11: Own lllustration

Elevation perpendicular to the administration towards southeast
People and trees - from Studio alternativi made by CAD LAB studio

Trees - from pimpmydrawing.com
Icons - Own illustration

Open and inviting facade towards
parking atracts peoples atention

Windows towards east allows for sun
to reach inside the administration

Green roof keeps the GWP down and
cools down the rooms underneath
thereby contributes to a pleaseant
indoor climate

Windows and doors at
group room creates a (
the outdoor terrace, pl
school

the end of the
onnection to
ayground and

lllustration 12: Own lllustration

Elevation perpendicular to the Kindergarten group room towards southwest
People and trees - from Studio alternativi made by CAD LAB studio

Trees - from pimpmydrawing.com
Icons - Own illustration
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Roof material made out of steel to
allow it to have a long lifespan and
the ability to be reused which is good
for the environment

Extended coverings by the group room creates
opportunitiesfor extending the group room outside
and also act as a passive design strategy that
helps the indoor climate

AR

lllustration 13: Own lllustration

Elevation perpendicular to the nursery towards north

People and trees - from Studio alternativi made by CAD LAB studio
Trees - from pimpmydrawing.com

Icons - Own illustration

Wooden facade performs great in LCA and

contributes to a building that chances over

time both tactility and visually which the

children can expirence through out the years
1

Walls at ‘'motorikrum’ and common room clad-
ded with reused screen tiles to create diversity
and hierarchy while keeping the GWP at a low

o

lllustration 14: Own lllustration

Elevation perpendicular to the ‘motorikrum’

towards Northwest

People and trees- from Studio alternativi made by CAD LAB studio
Trees - from pimpmydrawing.com

Icons - Own illustration

Integrated terraces and ramps create space /
for play and learning P
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Arrival flow

A high priority during the project was im-
plementing the right number of entrances
and encouraging parents and children to
walk around the kindergarten. This gives
children the opportunity to observe their
surroundings before entering the buil-
ding. Most users are expected to arrive
by car or bike, so the main arrival point
is in the southeast corner. Each 'tvillinge-
gruppe’ has its own entrance, minimizing
potential chaos during drop-off and pick-
up times in the mornings and afternoons.

Parents
Pedagogue
Delivery
Kitchen staff

After hours
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lllustration 15: Own lllustration

Plan with arrival flow
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Floorplan

The floor plan shows the interior of the
entire building. Green represents the nur-
sery ‘tvillingegruppe’ and its associated
'liggehal’. Yellow and red represent the
two kindergarten ‘tvillingegrupper’ class-
rooms. White represents the kitchen and
administration areas. Finally, orange re-
presents the common area, which inclu-
des the 'motorikrum’ and the ‘psedagogi-
ske kgkken’ at each end.

[

Structural system made out of bio-
based materials creates a common
room that afford multiple situations
and is secured in the future as there
is no need for supporting walls inbet-
ween the load bearing walls

Lower roof height signal that the
functions underneath are for more

relaxing and calm functions
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lllustration 16: Own lllustration

Section through 'motorikrum’, common room and administration
People - from Studio alternativi made by CAD LAB studio

Icons - Own illustration

Integrated wardrobe space for
the children to store their clothes
outside walking areas

Outdoor areas integrated into the
building design

Common room design allows
for many different play and
learning environments

Screw foundation creates a natural
division between building and
playground while being
environmental sustainable

Overhangs creates shading
and therefore a good indoor
enviroment while also adding
to extending the group room
out while necessary
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lllustration 17: Own lllustration

Floor plan 1:250

Icons - Own illustration

Trees - from https://cad-block.com/262-
trees-for-landscaping-plan.htmil

People - from Studio alternativi made by CAD
LAB studio







CEILING
Wood cement

e Acoustic improvements
e Tactility

WALL
white Clay plaster

e Biobased material
e Strong durability

CREA ZONE
Plywood

e Biobased material

e Allows being used as a creative
spot

o Easy to replace when drawn on

FLOOR
Marigold Linoleum

o Biobased material
e Easytoclean

lllustration 18: Own rendering

Rendering inside common room looking towards
the nursery

Made with Twinmotion

Illustration 19: Own picture
Wood cement

Illustration 20: Own picture
White clay plaster

lllustration 21: Own picture
Plywood

lllustration 22: Picture from Forbo
Marigold Linoleum

The common area is divided with one
end dedicated to the kindergarten and
the other to the nursery. The rendering
showcases the nursery zone, which is
further divided into smaller areas with
different play environments. On the left
side, there’s a play area on the floor, and
on the right, a wooden plateau. In the
foreground of the rendering, tables are
shown for drawing or other creative ac-
tivities that require a surface.
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Group room

One of the most detailed areas of the
building is the group rooms, which were
a key focus point during the design de-
velopment. The investigations are refle-
cted in the plan shown to the right. The
wall separating the two group rooms was
transformed into a large shelving sy-
stem to fulfill the users’ desire for stor-
age close to the play areas. The system
incorporates a sitting niche and a small
kitchenette, and dividing shelving furni-
ture is implemented to create multi-fun-
ctional smaller zones for table activities,
floor activities, and reading or relaxation
activities.

The buffer zone between the common
area and the group room consists of the
‘grov garderobe’ (rough wardrobe), ‘fin
garderobe’ (fine wardrobe), and toilets.
An accessible toilet, usable from both
inside and outside, was implemented in
all the "tvillingegrupper’ and can be easily
converted into a regular toilet or used as
a handicap toilet.

As the sections show, the windows have
been designed to accommodate seating
areas both inside and outside the buil-
ding. The large covered area adjoining
the group rooms is perfect for sitting in
the shade for eating or other activities re-
quiring a surface.

lllustration 23: Own lllustration

Group room plan 1:100

People - from Studio alternativi made by CAD LAB studio
Red and grey floor texture - from Forbo.com
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lllustration 24: Own lllustration
Cross section AA through kindergarten group room 1:100
People - from Studio alternativi made by CAD LAB studio

lllustration 25: Own lllustration

Longitudinal section BB through kindergarten group room
direction towards bookcase 1:100

People - from Studio alternativi made by CAD LAB studio

lllustration 26: Own lllustration

Longitudinal section CC through kindergarten group room
towards window niche 1:100

People - from Studio alternativi made by CAD LAB studio
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CEILING
Wood cement

e Acoustic improvements
e Tactility

lllustration 28: Own picture
Wood cement

« Biobased material
e  Strong durability

Illustration 29: Own picture
White clay plaster

BUILD IN BOOKCASE
Birch

« Biobased material

) The materials in the group rooms are
« Age gracefully over time

carefully chosen to meet the needs of

the users. The easy-to-clean linoleum
lllustration 30: Own picture . . ,

Pine wood flooring, colored in each group room'’s
specific color, sets the foundation for
the space. Niches and smaller details all
reflect the group room’s color scheme.
Additionally, wherever possible, acoustic

regulation materials have been chosen
FLOOR

. to create a pleasant indoor environment.
Natural corn Linoleum

The dividing furniture and the facade

« Biobased material wall are kept clean surfaces for the pe-

« Easy toclean dagogues to hang up the children’s dra-

wings.

lllustration 31: Picture from Forbo
Natural corn

Illustration 27: Own rendering
Rendering inside group room
Made with Twinmotion




Room program

The room program is inspired by the initial

program, considering factors such as rooms,

people load (capacity), room quantities, flex-

ible rooms, spatial needs, and privacy. These

factors have all been adapted to inform the

design proposal.

The functional diagram is a visual representa-

tion of the room program. It shows the con-

nections between the rooms and, on a con-

ceptual level, also indicates their placement

within the building.

ATMOSPHERE

Functional
A room with a specific function that is

being reflected in the way it is designed.
The functions reflect what the space is
used for.

Active
A feeling of entering a space that allows

for high activity without worrying about
breaking anything.

Clean
The feeling of entering a clean and bright

space that reflects a certain function.

FLEXIBLE ROOMS

SPATIALITY

Formal
A feeling of inclusiveness and welcom-

ing. The transition space from public to
the daycare center.

Homelike
The feeling of belonging and being safe.

A space with familiar references that
creates safety.

PRIVACY

Whether the individual  Room heights in relationto  Are the rooms shared with

room can be used for sev- gctivity level

eral different things at the
same time or has only one
function.

Room
Coverings for group rooms
Depot mooncars + toys
Depot technical

Fire hut with chimney

Outdoor

Garbage shed/yard

Guest parking for strollers/prams

other groups, oris it only a
single children/staff group
that has access to it.

m? Amount
32 3 (1)
25 2

25 1

40 1

10 1

30 1

Group rooms

Common areas

Kitchen

Administration

Room

Total area

‘Grovgarderobe’

'Fin garderober’

Group room kindergarten

Group room nursery

Children toilet
Outdoor toilet
‘Liggehal’

Depot

Porch

‘Alrum’

'Motorikrum’

Depot for play room

Handicap toilet

Cleaning room

Production kitchen

Delivery of goods

Kitchen depot

Wash room

Wardrobe
Toilet
Employee room
Main office
Office

Meeting room
Depot

Print/copy room

m2

1187 (210)
19
36
48
38
17
6

39

12

15

333 (45)

52

22 (13)

53

10

60
10

10

People load

20

20

26

15

50

26

Amount

lllustration 32: Own lllustration
Room program

Flexible rooms

From left to right
Non-flexible
Flexible
Very flexible

e—0O—~O0
O0—0—oO

@ OO
@ OO

Spatiality

From left to right
Low ceiling

Medium height celining

High ceiling

O0—0—=O

Privacy

From left to right
Private
Semi-Shared
Shared

O0—0—oO
o—@——oO



Functional diagram A winge,
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lllustration 33: Own lllustration
Functional diagram
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Playground zones

The design proposal utilizes zoning to
ensure there are play environments for
all the different age groups. Hereinafter,
the zones will be explained in relation to
three different scales: the site, the buil-
ding, and the group rooms.

The playground is divided into four zo-
nes: a formal arrival area and three activi-
ty levels with increasing activity levels as
you move further away from the building.

Closest to the building are the "safe” zo-
nes placed where opportunities for im-
mersion is paramount. next level is the
controlled play environment with among
other swings and sand boxes. Furthest
away from the building the area with
free play is place where the children can
explore and play freely.

High activity

Flexible

Calm

Formal arrival area

lllustration 34: Own lllustration
Playground zoning



Building zones

The building is also divided into zones,
ranging from public to private. The oran-
ge areas are always free for everyone to
use. The green areas are rentable spa-
ces accessible outside of normal daycare
hours. Finally, the red areas are the most
private and can only be used by the day-
care staff and children.

Private
Accessabel for everybody

Rentable / open for after hours

lllustration 35: Own lllustration
Building zoning

27



Group room zones

Within a ‘tvillingegruppe’ area, the de-
sign incorporates different privacy levels
using the same color scheme as the enti-
re building. However, in this context, the
colors represent access for children and
staff only. Orange spaces are the most
public, used by everyone in the daycare.
Green spaces function as shared areas.
Finally, red spaces offer the highest le-
vel of privacy and are used exclusively by
one specific children’s group.

The design is inspired by Aldo Van Eicks

children city and its division of zoning

(Grafe et al., 2018). The 'tvillingegrupper’

has their own "house” with a neighbor.

Then entering the ‘fin garderobe’ as their

shared front garden and then further on C
into the common room or outside which

is the pubilic.

Private

Public

Shared

lllustration 36: Own lllustration
Group room zoning



> lllustration 37: Own illustration
= Group room zoning

Group room zones T R

Activity levels

. Higher activity

Flexible

Calm

Outdoor area

lllustration 38: Own illustration
GRoup room zoning




Activity levels

Transition from
outside to inside

Higher activity

Flexible transition

Flexible

Calm

Outdoor area

Outside

Transition

Dirty

Without shoes

Clean toilet zone

lllustration 39: Own illustration
Group room zoning with ‘fin garderobe’ Activity level

lllustration 40: Own illustration
Group room zoning with ‘fin garderobe’
Outside to inside



Afterhours

The building zones allow for after-hours
rental by clubs and organizations. These
groups can access the core areas of the
daycare, which include the ‘motorikrum’,
kitchen, and common areas. This allows
the building to be utilized for most hours
of the day and create happines for most
possible.

After hours access

=

lllustration 41: Own lllustration
After hours accesability

31
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LCA

A Life Cycle Assessment (LCA) was conducted to
measure the building’s Global Warming Potential
(GWP), which reflects its greenhouse gas emissi-
ons. To meet sustainability requirements, the buil-
ding’s GWP needs to be under 12 kg CO2/m? per
year. The design proposal achieves a GWP of 9.3
kg CO2/m? per year, and this figure can be further
reduced to 0.3 kg CO2/m? per year by factoring in
the reusability of materials.

The LCA identified the roof as the main contributor
to the building’'s GWP. However, the roof design
incorporates a significant amount of wood, which
can be reused or composted at the end of its ser-
vice life, significantly reducing the overall environ-
mental impact.

Materials

Roof: wooden construction with Troldtekt on the
ceiling and steel-plats on the top of the roof

Walls: Wooden construction with wood on the
outside of the group walls and screen tile on the
main building. Inside all the walls are coated with
wooden boards some with plaster

Foundation: Wooden construction the floor inside
are wooden boards with linoleum in top. From the
outside the construction is simply covered by a
wooden board and raised from the ground by the
screw foundation.

Volumen 4265 m3
Floor area 1432 m?
Wall area 581 m?

Roof area 1665 m?

Surface area 3678 m?

Total GWP pr. m?
9.3 kg Co,/m? pr year without D

Total GWP pr m?
0.3 kg Co,/m? pr year with D
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Ventilation & Windows &

Floor

Roof

cooling

doors
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lllustration 42: Own diagram
Based on data from LCA byg
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Structural princip

Hipped roof for extra room height

Few load bearing inner walls

Terrace transition zone

Screw foundation under building
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lllustration 44: Own technical Detail 1:20
divided technical Detail from group room
showing the window niche and the sepe-
rating wall inside the

architectural element

lllustration 45: Own technical detail

1:20
Technical detail of how the roof
between group room and common

room meets
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BE13

A Bel18 calculation was performed to ensure the
building meets energy efficiency requirements.
The target energy use is below 41.7 kWh/m? per
year, and even lower (under 33 kWh/m? per year)
to achieve the low emission class. The building’s
design delivers an energy performance of 36.4
kWh/m?2 per year, exceeding the requirements.
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Pipes and water tan
6 0,6 P
L 5 05 lInternal loads
=, 0,4 = Solar gains
E 3 - 0,3 ‘Domestic hot water
2 - 0,2 === Heating
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Jan Feb Dec
lllustration 46: Heating vs supplies graph from
BE18
Key numbers from BE18
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lllustration 47: Energy graph from BE18
Key numbers from BE18



Temperatures

Heating set point ce 20
Cooling set point ce 26
Room temperature ce 20
QOutdoor temperature ce -12
Building data
Heated floor area m? 1432
Heat capacity Wh/K m? 17
Time of use h/week 45
Building envelope
Area_wall m? 581
Area_foundation m? 1432
Area_roof m? 1675
U_wall W/m?2K 0,12
U_foundation W/mz2K 0,1
U_roof W/mzK 0,08
b_wall - 1
b_foundation - 1
b_roof - 1
Area_window m?2 225,75
U_window W/m2K 1,2
b_window - 1
Ff_window - 0,82
g_window - 0,63
Fc_window - 0,4

lllustration 48: Table from BE18
Key numbers from BE18

Ventilation Internal loads
Area m? 1432 Area m? 1432
Time of use % 1 Peaople W/m? 4
Mechanical ventilation_winter I/s m? 0,72 Apparatus W/m? 6
Natural ventilation_winter I/s m? 0
Heat recovery % 0,9 Heat distribution
Infiltration I/s m? 0,13
SEL kd/m? 1 Temperature_in Ce 70
Mechanical ventilation_summer I/s m? 0,35 Temperature_out ce 40
Natural ventilation_summer I/s m? 7 Type of system - 2 string
Lighting Length of pipes m 100
Heat loss W/mK 0,16
Area_zone 1 m? 1038 b_placement of pipes - 0
Effect_minimum W/m? 0
Effect_installed W/m? 10 Domestic hot water
Lighting level lux 300
Daylight factor % 5 Hot water usage Ifyear pr. m? 100
Daylight control - K System temperature Ce 55
Time of use % 1
Effect_work lighting W/m?2 2 District heating exchanger
Area_zone 2 m2 394 Effect_exchanger kW 12
Effect_minimum W/m? 0 Heat loss_exchanger W/K 1
Effect_installed W/m?2 10 Minimum temperature_exchanger ce 45
Lighting level lux 100 b_placement of exchanger -
Daylight factor % 5 Effect_stand by w
Daylight control - K
Time of use % 1 Keynumbers
Effect_work lighting W/m? 2 Energy frame Br 2018 kWh/m*"2 pr. year a,7
Energy frame low energy kWh/m*2 pr. year 33,0
Energy usage kWh/m*"2 pr. year 36,4
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Bsim

To ensure a comfortable indoor climate, a BSim si-
mulation was performed for a kindergarten group
room. The simulation focused on overheating, ai-
ming for no more than 100 hours exceeding 26
degrees Celsius and no more than 25 hours ex-
ceeding 27 degrees Celsius throughout the year.
The simulation results indicate a strong reliance on
natural ventilation due to the building’s lightweight
construction, which is more susceptible to outdoor
temperature fluctuations.

Regulations for overheating
Max 100 hours above 26 degrees and 25 hours
above 27 degrees for institutions and schools.

Il

30
29
28

26
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°C

24

23 _
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Max and min temperature graph from BSim

RESULTS

> 26C: 62 hours

> 27C: 25 hours

Nursery group room towards West

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Min Max
lllustration 50: Graph from BSim
A B
A C
lllustration 49: Own illustration
Floor Windows
Netto 38 m2 Window A
Brutto 45 m2 Size 2x1.8m
Pane area 1.8 x1.6m
Volumen
Window B
Netto 103.4 m3 Size 1Tx21m
Brutto 172.4 m3 Pane area 0.8x1.8m
Door C
Size 1Tx21m
Pane aea 0.8x1.8m



Conceptual fireplan

% lllustration 51: Own illustration
Conceptual fireplan



Future possible extension

Plans showing the posibility for a future
extension of a kindergarten ‘tvillingegrup-

pe’ both in roof plan and floor plan.

Plot ratio with extension 17%
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lllustration 52: Own illustration
Future extension roof plan 1.500

Trees from https://cad-block.com/262-trees-for-landscaping-plan.html
People - from from Studio alternativi made by CAD LAB studio
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lllustration 53: Own illustration

Future extension Floor plan 1:500

Trees from https://cad-block.com/262-trees-for-landscaping-plan.htmi
People - from from Studio alternativi made by CAD LAB studio
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Conclusion

Stenleengegaard Daycare Institution: An Integrati-
ve Approach to Sustainable Design

Stenlaengegaard Daycare Institution is a design
proposal that harmoniously integrates environ-
mental sustainability, specifically through LCA,
with social sustainability principles. This synergy
is aimed at creating a cohesive and sustainable ar-
chitectural design. The project’s guiding problem
statement is:

“How can the building design of the next generati-
on of Daycare centers take into consideration the
wellbeing of children and pedagogues in a socially
sustainable manner, while still being environmen-
tally sustainable. How can we ensure continued
flexibility in relation to speciality, materiality, and
functionality to accommodate future functions
and users of the building, all while adhering to the
stringent GWP regulations of 12 kg CO,/m? per
year or less?”

User-Centric Design and Functional Program-
ming

The design process actively involved the future
users of the building - children and pedagogues
- whose feedback significantly informed the de-
velopment phase. This collaborative approach fa-
cilitated the creation of diverse play environments,

including niches for immersion and activity spaces
characterized by physical engagement. The func-
tional programming of the daycare center ensures
smooth transitions throughout the building, from
group rooms, through the ‘fin garderobe’, and into
the common room, thereby enhancing navigability
and user experience. Color-coded 'tvillingegrup-
per’ further aid in fostering a sense of belonging
and orientation among the children. Moreover, the
common room is designed for multifunctional use,
extending the building’s utility beyond regular day-
care hours, thus benefiting the broader commu-
nity, and optimizing the building’s usage. To opti-
mize for future possible uses all constructions are
dimensioned so that the building envelope is the
loadbearing wall. This means that the walls in bet-
ween is flexible and can be moved if necessary.
Therefore the structural system makes It flexible
in adapting to possible new functions.

Integration of Social and Environmental Sustaina-
bility

The interplay between social and environmental
sustainability is reflected in the building's con-
struction and materiality. The design strategical-
ly creates distinct areas and zones tailored for
various uses, all while adhering to strict environ-
mental regulations. Central to this approach is the
use of biobased and reusable/recycled materials.

This material strategy not only meets the goal of
maintaining a GWP below 12 kg CO,/m? per year
achieving 9.3 kg CO,/m? per year but also achie-
ves a high architectural standard of spatial quality.
The hierarchical arrangement of the building, with
a clear delineation between the main body and the
wings, underscores the design’s heart the com-
mon room.

Innovative Foundation and Material Usage

The utilization of a reusable screw foundation is
a notable feature, providing terraces that facilita-
te calm activity zones where children can enga-
ge in imaginative play without interference from
playground activities. This foundation choice also
promotes a transition between the building, playg-
round, and surrounding context, fostering interac-
tions and gatherings.

In summary, the Stenleengegaard Daycare Insti-
tution exemplifies a sophisticated approach to
daycare design, balancing stringent environmen-
tal criteria with the need for socially sustainable,
user-friendly spaces. The project demonstrates
how integrative design practices can create multi-
functional, sustainable environments that cater to
both current needs and future adaptability.
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Abstract

The purpose of this thesis is to design a proposal
for a new sustainable daycare center in Neestved
which takes in consideration of environmental
sustainability and social sustainability as design
drivers. The focal point of the proposal is cantered
around designing in the children scale to enhan-
ce the children’s capability to evolve within their
own social and developmental skills all with the
environmental sustainability in mind.

The methodology behind the proposal is suppor-
ted by Lawsons problem solution space (Lawson,
2005) with a focus on how the quantitative and
qualitative investigations can support and enhance

the design process. To gather the right knowledge
methods like interviews, life cycle assessments,
desk-top analyses like microclimatic analysis,
academic readings, case studies, sketching and
physical model making all helped to develop the
project and design proposal.

The proposal is visualized through different dra-
wings such as plans, sections, construction de-
tails, elevations, diagram, text and renders. In the
end the architectural atmosphere and material
choices and functional programming is reflected
and concluded upon.



Reading guide

The thesis unfolds through a structured program,
beginning with an introduction that establishes the
research topic and the specific problem it addres-
ses. This is followed by a detailed examination of
the project’s context through a two-pronged ap-
proach. First, the problem field is thoroughly ana-
lysed, providing relevant background information.
Second, the site itself is meticulously evaluated,
considering its unique characteristics and any
constraints it may present. During the two ap-
proaches design solutions have been developed
to translate the knowledge gained into architec-
tural form and principals. This design solutions are
showed on the blue pages during the first step in
the idea development.

Drawing upon these analyses, the thesis then del-
ves into the exciting realm of idea development.
This section explores a multitude of design solu-

tions, investigating the potential of various mate-
rials, room programming strategies, and desired
room functionalities. Critically, the evaluation of
these solutions is not confined to a single dimensi-
on. By employing both qualitative and quantitative
research methods, the thesis strives for a more
holistic and well-informed design proposal. Deci-
sions in this part of the process were made on the
basis of assessments of what is most important in
relation to the narrative of the project.

Finally, a seperate folder presents the culminati-
on of the design proposal, highlighting its key fe-
atures. The conclusion then revisits the problem
statement, summarizing the key findings. It goes
beyond problem-solving, by reflecting on the pro-
ject’s broader significance. The concluding section
explores how the proposed design contributes to
the field of contemporary daycare building design.



Terminology

‘Vuggestuegruppe’ is a nursery group with chil-
dren in the age group 0-2 years

‘Bernehavegruppe’ is a kindergarten group with
children in the age group 3-4 years

‘Store berns gruppe’ is a preschooler group with
children in the age group 5-6 years

‘Tvillingegrupper’ is when two groups are placed
together and sharing facilities like toilet, wardrobe
etc.

‘Fin garderobe’ is a wardrobe for dry clothes and
small personal stuff

‘Grov garderobe’ is a wardrobe for wet jackets and
children’s jumpsuits

‘Liggehal’ is a shed like room where children can
sleep in manger or pram

‘Motorikrum’ is a gym like room for high activity
level plays and for the children to run around

‘Paedagogisk kekken' is a kitchen for adults and
children to preparing food together.

‘Neaerdepot’ is a small room close to an activity
which is dedicated for storage.

‘Alrum’ is the main shared space in the daycare
also called common room or area.
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Theme

Sustainability is becoming a paramount factor in
contemporary building practices, influencing both
design choices and construction materials. While
the private sector has spearheaded initial experi-
mentation in sustainable construction, the public
sector is witnessing a growing demand for similar
measures and a willingness to embrace innovative
approaches. This shift is crucial for further pro-
gress towards a sustainable future.

This thesis investigates the design of sustainable
daycares, specifically focusing on the integration
of social and environmental sustainability conside-
rations within the design process. By prioritizing
both aspects, the thesis aims to create an environ-
ment that fosters the well-being of children and
pedagogues while adhering to the new 2025 regu-
lations on carbon emissions.
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Motivation

The experience gained from working with daycare
institutions during our internships inspired further
work on investigating how daycare institutions for
children can be both socially and environmentally
sustainable at the same time. The social sustai-
nability is shown as the user’'s needs and wishes
in the tender material and through the different
design processes in the industry, the emission of
CO, is very influential compared to the social sus-
tainability.

With the new rules and legislations for sustainabili-
ty in new daycare institutions also comes a respon-
sibility in not forgetting the users. Quite quickly it
could become a process that is based on checking
of different factors to fulfil them, without conside-
ring the end users. An example from working with
projects in practice is the short amount of time
set for the design process. This made it become
a checklist of all the quantitative information that
where easy to incorporate into the design. This led
to the qualitative information being neglected.

The motivation for this thesis is to figure out how
to combine qualitative and quantitative data into
architecture that creates spaces that demands for
wellbeing of the user combined with complying to
the sharpend enviromental legislations.



Initial problem

“How can the building design of the next generation
of Daycare centers take into consideration the wel-
Ibeing of children and pedagogues in a socially sus-
tainable manner, while still being environmentally
sustainable? “



lllustration 01: User Contribution
workshop Drawings

Initial studies

An investigation of the scope, cases and legeslations surrounding the pro-
blem field. as well as the methology of the project.

Analysis

An investegation of the site and its surroundings as well as the definition of
the project users.

FRAMING
THE PROBLEM
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Location

The location is the southern part of Sjeelland in the
city Neestved. Neestved has a population of 84.768
(Larsen, 2024). It is thereby one of bigger cities on
Sjeelland. Neestved is branding themself on being
the city for kids. They have a lot of opportunities
for kids up to 15 years old. They have kindergarten
concerts, family concerts, children’s culture festi-
val and children’s theatre. Besides they also have
a mascot and many local sports associations. The-
re is also beautiful nature and many cultural activi-
ties. (Frandsen, 2023)

The location is found northeast of the city center.
It is part of a brand new developing ground of the
city with residential areas and new education op-
portunities. (Center for plan og miljg, 2021)

New district

City center
Naestved

e

lllustration 02: Ortho Photo Naestved

The map is extractet from:

Styrelsen for dataforsyning og infra-
struktur through QGIS

LI
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Tender study

Grupperum
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Legeplads

This research project investigates the optimization
of daycare design within the pre-defined parame-
ters established by a turnkey competition’s tender
documents of a new daycare center in Naestved
(RUM, 4. Funktionsprogram, Stenlaengegérd Dag-
institution 2023). Recognizing the inherent tension
between adhering to mandatory client require-
ments and pursuing innovative design solutions,
this thesis adopts a user-centered approach to
refine the provided room program and function
diagram.

Tender documents in turnkey competitions typi-
cally outline many client-defined "must-haves”
that serve as essential prerequisites for project

Feelles

v
o Overdcekket
Uderum

I

Liggehal
2-delt 4%

Decentral indgang
m. vindfang/grovgard.

lllustration 03: lllustrations from tender material

(RUM, 4. Funktionsprogram, Stenleengegdrd Daginstitution 2023)

eligibility. While respecting these established dire-
ctives, this project seeks to identify opportunities
for optimization within the prescribed framework.

The study acknowledges the importance of both
user well-being and regulatory compliance. User
involvement with daycare institutions and kinder-
gartens in Aalborg will provide valuable insights
into child development, staff workflows, and com-
munity needs. These insights will inform the opti-
mization process, ensuring that the design aligns
with the holistic well-being of children and staff
while adhering to relevant regulations, such as
those outlined in the Danish Building Regulations
(BR18) which is investigated further in the thesis.
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lllustration 04: lllustration from tender material
(RUM, 4. Funktionsprogram, Stenleengegard Daginstitution
2023)

Information used from (RUM, 4. Funktionsprogram, Stenlsengegérd Daginstitution 2023)
« Functional diagram

e Site boundaries and building plots

« To some extent the predefined inventory needs and wishes

Information used from (RUM, 6. Rumskemaer, Stenlaengegard Daginstitution 2023)

¢ Room program



Design solution space &

Kindergarten

Tender iy v

Ideration 1
Building - North

PROS

1. Connection to path and school plaza
2. Short distance between parking and kitchen
3. Connection between parking and
entry creates a slow and safe transition
4. Space towards the closed gym facade
creates a good spot for quiet activities

CONS
5. Quiet space towards noisy railway
6. Quiet and activity interfering with each other S

Ideration 2
Building - South

4 2{O]

1. Activities towards social and noisy surroun-
dings

CONS

2. Long distance between parking and kitchen
3. Quiet and activity interfering with each other

Ideration 3
Building - Center

PROS
1. Activities towards social and noisy surroun-
dings

2. Space towards the closed gym facade
creates a good spot for quiet activities
3. Short distance between parking and entrance

CONS

4. Transition between building and school plaza
5. Calm and activity interfering with each other




VG Activity Calm Quiet

Nursery Playgrund areas Flexible space Out and indoor sleeping area
group room Motorikrum Common area Areas for immersion
Common area

Ideration 4
Outdoor - North

PROS
1. Activities towards social and noisy surroun-
dings

2. Short distance between parking and entrance

CONS

3. Quiet and activity interfering with each other
4. Transition between building and path

Ideration 5

Outdoor - Center

4 2{O]

1. Quiet space towards the closed gym facade
creates a good spot for quiet activities

2. Direct access from group- and activity rooms
to outdoor activity

3. Divided entrances between nursery and
kindergarten

CONS

4. Quiet and activity interfering with each other

5. Transition between building, path and school
plaza

6. Building towards school and gym (facade
against facade)

Ideration 6
Outdoor - Divided

PROS

1. Direct access from group- and activity rooms
to outdoor activity

2. Divided entrances between nursery and
kindergarten

3. Connection to path and school plaza

CONS

4. Quiet, kindergarten and entry interfering with
each other

5. Nursery and activity room interfers with each
other

6. Building towards school and gym (facade
against facade)

lllustration 05: Own drawings
Design solution space tender
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Problem field

The interplay between sustainability factors

The nexus between human well-being and the de-
sign of our inhabited spaces has been extensively
explored through various lenses, including tecto-
nics (Santha et al., 2022), aesthetics (Galindo &
Rodriguez, 2000), atmospheres (Duff, 2015), and
the recent addition of neuroarchitecture (Assem et
al., 2023). As the understanding of climate chan-
ge solidifies, new and increasingly stringent de-
mands are placed on the built environment across
all facets of sustainability: economic, social, and
environmental (Forsyningsministeriet, 2014). In
Denmark, this has manifested in a shift from so-
lely focusing on low-energy buildings (Social- og
Boligstyrelsen, 2006) to incorporating Global War-
ming Potential (GWP) considerations throughout
the entire building lifecycle (Industri, 2022). While
these quantitative solutions yield demonstrably
positive environmental outcomes, the question
regarding their impact on the lived experiences
within these spaces, particularly in relation to so-
cial sustainability, remains unanswered (Larsen et
al., 2022).

Emerging concepts like Social Life Cycle Assess-
ment (S-LCA) (Larsen et al., 2022) further emp-
hasize the multifaceted nature of sustainable de-
velopment and herald demands for more holistic
assessments. Certifications like Deutsche Ge-
sellschaft fiir Nachhaltiges Bauen (DGNB) play a
crucial role in promoting sustainability across all
construction phases and aspects, moving beyond
the confines of purely environmental considerati-
ons (Beeredygtigt Byggeri, Kort om DGNB).

Social sustainability is defined by qualitative data
and is therefore much more specific to the site and
project than environmental and economic sustai-
nability. S-LCA is an attempt to quantify social
sustainability into something measurable. In this
thesis the S-LCA is looked at as an inspiration to
how social sustainability could be combined with
environmental sustainability.

Our built environment’s design is becoming increa-
singly complex regarding balancing environmen-
tal, social, and economic factors. While significant
progress has been made in reducing the environ-
mental impact of buildings through regulations and
certifications like DGNB, the social sustainability
aspect remains under-researched. Emerging con-
cepts like S-LCA emphasize the need for a holistic
approach that not only considers the environmen-
tal footprint but also evaluates the social impact
of buildings on occupants and communities. This
comprehensive approach is necessary to create
truly sustainable built environments that prioriti-
ze both environmental performance and the well-
being of those who inhabit them.



Problem
statement

“How can the building design of the next generation
of Daycare centers take into consideration the well-
being of children and pedagogues in a socially sustai-
nable manner, while still being environmentally sus-
tainable. How can we ensure continued flexibility in
relation to speciality, materiality, and functionality to
accommodate future functions and users of the buil-
ding, all while adhering to the stringent GWP regulati-
ons of 12 kg CO2/m? per year or less?”
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Method

This thesis delves into this complex problem area
through the lens of theoretical writings in archi-
tecture, pedagogy, and both LCA and S-LCA fra-
meworks. Inspiration will be drawn from tender
materials in Naestved, alongside microclimatic
and functional analyses, to inform the definition
of users, function diagrams, and room programs,
ultimately culminate in the formulation of com-
prehensive design criterias.

It is important to take into consideration what
methods and tools that are being used working
with architecture and engineering combined.
This to obtain the highest quality of architec-
ture that will last long and creates a good en-
vironment for the users. (Heiselberg, 2007). It is
especially important when working with designs
for the future.

“The designer has a prescriptive rather than a
descriptive job. Unlike scientists who describe
how the world is, designers suggest how it might
be. Designers are therefore all ‘futurologists’ to
some extent.” (Lawson, 2005)

Lawson’s problem solution space seeks to deal
with the fact that a design process is a linear
process. His take is that the problem can appe-
ar from the different phases. It can appear from
an issue and at other times the problem will first
appear after the initial analysis is made. The
process becomes a collection of different pha-
ses that go circular. These phases are analysis,
Synthesis, and evaluation. They inform each
other throughout the process. (Lawson, 2005)

Achieving an optimized design process and so-
lution, would be to incorporate both divergent
and convergent thinking as a mix and thereby
achieve a holistic approach. This will narrow the
process when needed and make the process
more manageable. As shown in the illustration
Lawson works with problems through solutions
and the opposite. The problem and solution are
fitted together by the phases that creates a con-
nection between them. This is without working
with them chronologically. (Lawson, 2005)

Some of the phases between the problem solution
space consist of analysis, synthesis, and evaluati-
ons which then consist of different types of tools
or methods that can be divided into qualitative and
quantitative information.

Qualitative and quantitative information

Another method used is the use of qualitative
and quantitative data which are held up against
each other. The qualitative information collects
data about things that cannot be measured, such
as language and things that are observed. In this
project the qualitative data will be colected throug
user involvements and interviews. Quantitative in-
formation is data and information that can be me-
asured such as numeric data. In this project the
quantitative date will unfold from the LCA calcula-
tions. The quantitative facts are often more ge-
neric and faster and can therefore get the project
going whereas qualitative information takes time
to collect, analyze, and synthesize. A combinati-
on of both qualitative and quantitative information
complements each other and together they help
the process to achieve more thorough results that
are based on both experience and numerical facts.
(Mcleod, 2023)

Through the different phases different methods
are incorporated to ensure that the process gets
as informed as possible.

Interview

Interviews are made to obtain information about
the user groups. These are made in collaboration
with 2 different kindergartens and a daycare cen-
ter. The aim is to get to know how their everyday
life unfolds and if they have any issues or solu-
tions that works well for them. Things like room
programming, functions that are missing or in-
dispensable. This is to get an understanding of
how life is in a daycare center compared to how
academic and white papers describe it. Achieving
the qualitative knowledge that informs about how
their feelings and experiences are.



Problem o
—

Evaluation

Literature

Literature is used for gaining background informa-
tion on the profession and the connections bet-
ween architecture and children that help bring an
understanding to the project. It is used to search
for knowledge about the historical evolution of
kindergartens what the future will bring and what
factors (such as interior, programming, and functi-
ons) are important to take into consideration. With
a mix of academic literature and white papers,
both theoretical and practical knowledge is gained
to inform the process towards a more knowled-
ge-based process.

Design studies

Throughout the design development process, va-
rious research methodologies are employed to re-
fine the concept and guide its direction. Studies
serve multiple purposes: they offer insights from
different perspectives, allowing for comprehensi-
ve exploration of the design space, and track the
overall direction. This process employs a hierar-
chical structure, with main studies encompassing
smaller subordinate studies. This approach faci-
litates the investigation of the same design area
from both quantitative (LCA-byg assessment) and
qualitative (user involvements) perspectives.

Analysis

Synthesis

Solution

lllustration 07: Own illustration
Problem solution space inspired by B. Lawson

In the realm of design development, several key
studies inform user involvement, life cycle asses-
sment (LCA), and the creation of effective soluti-
ons. These include: LCA-scenario comparison, Se-
ctional volume studies, and Perspective and scale
studies related to children. By incorporating these
diverse studies, the design process gains valuable
insights from various angles, ultimately leading
to solutions that are environmentally conscious,
functionally efficient, and inclusive for users of all
ages.

In the crucial stage of problem framing, diverse
methods shed light on the design challenge and
its potential solutions. These methods offer a
multifaceted lens to understand the context and
needs at play: Storyboards, personas, Legislation
studies, case studies, and microclimatic condition
mapping. By weaving together, the insights from
these diverse methods, problem framing becomes
a rich tapestry of understanding. This holistic ap-
proach equips designers with the knowledge and
empathy to tackle challenges effectively, creating
solutions that are user-centric, legally sound, and
environmentally responsible.

23
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lllustration 08: Own illustration
Drawings of different daycare

center typologies

Studies

Typology

The typology of contemporary daycare insti-
tutions has evolved to become a place where
children’s cognitive, social, and emotional skills
are developed in a safe and positive learning
environment (Coninck-Smith, 2012). This de-
velopment has led to an increased focus on all
ages, with institutions offering both kindergar-
ten and nursery places to cater to the needs of
children aged 0-6 years (Ringsmose & Staffeldt
2023). Additionally, the transition from nursery
to kindergarten is expected to be smooth and
seamless to ensure the safety and well-being of
all children. (Appendix 1-3) interview

The design of contemporary daycare institutions
is expected to be inviting and functional, with
spaces for both play and learning. The building’s
design should indicate its use as a daycare, and
the institution must provide a variety of indoor
and outdoor spaces that cater to different lear-
ning styles. Furthermore, play is considered a
crucial part of the child’s learning process, and
institutions should support a learning environ-
ment that promotes play and facilitates the early
development of cognitive, social, and emotional
skills. (Ringsmose & Staffeldt 2023)

Examples of typologies in contemporary daycare
institutions include nature-pedagogical daycare,
which focuses on outdoor life and science educa-
tion, the Reggio Emilia-inspired daycare (Lange,
2006), which emphasizes creativity and aesthetic
learning, and Montessori-inspired daycare (Gui-
den, 2023), which focuses on independence and
practical learning. Despite the differences in ty-
pologies, all daycare institutions offer a safe and
caring learning environment that supports the
early development of a child’s potential.

This thesis focuses on sustainability in social and
environmental aspects, and as such, contempo-
rary daycare is defined as a building that promo-
tes play and learning through spatial diversity and
flexibility. From the abovementioned definitions
of daycares, this thesis defines daycare as invi-
ting, functional, and providing a homely feel, with
a design that signals its purpose. This definition
is most closely aligned with the Montessori day-
care, which emphasizes independence and prac-
tical learning, but our definition has an extra layer
of sustainability and if possible, the daycare can
be used as a tool for the children to learn about
sustainability.
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Theory

Architectural History

first orphana-

ge built in
Rytterskoler

Denmark
occur

vajsenhuse
orphanage
occur
educationa
institution
occur

With point of departure in "Barndom og Arkitek-
tur” by Ning de Coninck-Smith, this study exa-
mines the evolution of children’s environments in
Denmark between 1500 and 2000, reflecting on
the changing societal perspective towards them.
Initially seen solely as future workers, children
gradually gained recognition as individuals with
unique needs for care and development. This
transformation impacted both childcare norms
and architectural design.

Early Views (1500-1800s):

This period was characterized by the view of
children primarily as future laborers. Converted
monasteries served as the initial childcare in-
stitutions, with the first dedicated building con-
structed in the 17th century under King Christian
IV. The 19th century saw the emergence of kin-
dergartens alongside growing scrutiny of chil-
dren’s placement, leading to categorizations ba-
sed on specific circumstances like orphanhood
or criminal family backgrounds. (Coninck-Smith,
2012)
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Shifting Priorities (1900-1950s):

The 20th century marked a pivotal shift. Commit-
tees established model designs for child-sized
schools in rural areas, recognizing the importance
of tailoring spaces to children’s needs. Exhibitions
showcasing furniture inspired by Maria Montes-
sori's influential sensory-based pedagogy began
appearing, reflecting a growing focus on child
development. By the 1930s, parent associations
emphasized the critical role of mothers, particular-
ly in early childhood. This led to discussions sur-
rounding centrally located kindergartens in social
housing areas, while rural counterparts incorpora-
ted elements like agriculture and animal husband-
ry into their programs. The increasing participation
of women in the workforce throughout the century
further fueled the need for daycare facilities. This
culminated in legislation requiring workplaces with
predominantly female workforces to offer on-site
childcare in 1945. (Coninck-Smith, 2012)

Children’s scale furni-

ture as a standard in
the children’s sector
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Historical timeline

Individuality and Play (1960s-2000): From the This study paves the way for further explorati-

1960s onwards, a significant shift in child-rearing on of how play, furniture design, and materiali-
philosophy occurred. Institutions gradually moved ty contribute to creating nurturing and effective
away from viewing children as miniature adults and environments for children in the future. Through
began recognizing them as individuals. This, com- additional research, such as interviews and user
bined with improved conditions and the abolition involvement, we can gain deeper insights and
of corporal punishment in 1970, paved the way for build upon the valuable lessons learned from hi-
a surge in diverse and innovative child-centered story.

architecture. Playful learning environments repla-
ced the previously dominant disciplinary spaces,
prioritizing well-being and personal development
over traditional values like strict discipline, duty,
and hygiene. (Coninck-Smith, 2012)

This historical analysis reveals a dramatic change
in the value society placed on children. Their per-
ception transformed from primarily future laborers
to individuals with unique developmental needs.
This shift was accompanied by a parallel evolution

in pedagogical approaches, moving away from co- Design the interior within the children scale to
ercion and punishment towards fostering play and encourage the self-reliance of the children
|eaming' lllustration 10: Own drawing. Bulletpoints history
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Case study
Orphanage

Location: Amsterdam
Year: 1960
Typology: Orphanage

(Grafe et al., 2018)

Analysing and researching the orphanage desig-
ned by Aldo Van Eick is set to provide an under-
standing of how he manage to create a home for
children and what aspects that made it a home.

“A House must be like a small city if it"s to be a real
house; a city like a large house if it’s to be a real
city? In fact, what is large without being small has
no more real size than what is small without being
large. If there is no real size, there will be no human
size.” (Grafe et al., 2018)

Aldo Van Eyck designed the Orphanage in
Amsterdam. It was an orphanage for children
without parents and children who for different
reason could not live at home. The building con-
sists of 8 pavilions for 8 groups of children that
were divided by their age and gender. These
pavilions together with courtyards and patios
are all connected by a hallway which symboli-
zes a covered street between the smaller pavi-
lions. The idea behind it was to create a city for
children, the different pavilions symbolized the
homes of the children and the hallway connec-
ting them where the street. On the street there
where multiple activities such as sandpits, a play
pond, play areas, rooms for special activities and
fifty doors opening to the outside. All functions
had a higher meaning a door was not just a door
but a place for occasions that are made many
times throughout a life. The children would meet
each other in the hallways and the courtyards
and play, together with having their own private
“home” where they could be themself. Aldo Van
Eyck created a little society for the children with

spaces for privacy, publicy, and everything in-bet-
ween. (Grafe et al., 2018)

Aldo Van Eyck’s Orphanage creates spaces that
embodies both meetings and privacy. By taking
the philosophy of creating a home as a small city,
Van Eick manage to create a society with multiple
functions and spaces that affords all sort of acti-
vities, all within the walls. The patios create a pla-
ce for the children to meet between the pavilions,
the pavilions create a home and a place for being
private, and the different activities in the hallway
creates spaces where they can meet and play.
Within the walls he creates both private, semipri-
vate, and public spaces.

lllustration 12: Own drawings. Bulletpoints Orphanage



Illustration 13: Own drawing
Zoning Orphanage

Administration Common space Pavilion / private space Patios

lllustration 14: Own drawing. Section AA.
Different heights decides the activity level inside
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1

lllustration 15: Own drawing.
Inside Play area

lllustration 16: Own drawing.
Outside play area



Design solution space
History

Ideration 2
Building - Stock

PROS

1. Playground divided into several areas with
different play environments

2. Each group has their own entry

3. Each building contains all the facilities needed

CONS

4. Lacking transition between private and shared

5. No connection to surrounding school, school-
plaza and community house

6. Limited social encounters, only outside

lllustration 17: Own drawings
Design solutions space history

Ideration 1
Building - Fidget spinner

PROS

Clear division between private and shared

Each group has their own entry

3. The divisions of buildings create an affiliation
for the children

4. The seperation of buildings contributes to the
children scale

5. Creates a little children community

CONS

6. Outdoor connection between group building
and common building

7. Isolated group buildings that does not afford
social encounters

8. No clear levels of activity

EE
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Theory

Profession study

This study explores how modern pedagogical ap-
proaches and daycare environments interact to
support children’s learning and holistic develop-
ment. It investigates how interior design and pro-
gramming can optimize these practices, drawing
on insights from (Ringsmose & Staffeldt 2023)
and (COWI et al. 2010) to analyze diverse learning
needs and design effective play environments for
children’s development.

The contemporary role of pedagogues in dayca-
re institutions has undergone a significant evo-
lution. Beyond the traditional focus on care and
basic education, modern pedagogy emphasizes
fostering children’s learning, social development,
and emotional well-being (Ringsmose & Staffeldt,
2023). This demands a more nuanced approach,
equipping children not just with academic skills but
also with the ability to navigate social interactions
and understand their own emotions. While basic
etiquette and politeness remain important, the
primary emphasis shifts towards developing so-
cial-emotional intelligence through play-based le-
arning. Children learn to communicate effectively
and interpret the communication of others through
collaborative play and exploration. This necessita-
tes the ability to express themselves clearly and to
understand and respond to diverse communicati-
on styles. (Ringsmose & Staffeldt, 2023)

The learning process is significantly impacted by
the physical environment within daycare instituti-
ons. Diverse play environments can either promo-
te or hinder children’s learning depending on their
design and configuration (Ringsmose & Staffeldt,
2023). Striking a balance between structured
activities and open-ended exploration is crucial,
allowing space for both guided learning and fo-
stering children’s natural creativity. (Ringsmose &
Staffeldt, 2023)

This thesis seeks to find the right balance between
room proportions, materials, and functions, as it
seems to be important factors both in relation to
the children’s learning and the sustainability aspe-
cts of a building.

Ways to do that could be creating rooms with dif-
ferent atmospheres that either affords one type of
activity or multiple different activities. Examples
could be the generic rooms with the same lighting
and floor material that affords almost every acti-
vity and the playroom with robes, pillows angled
floor and a climbing wall which affords one type of
play. (COWI et al. 2010)

Furthermore, the needs and developmental sta-
ges of children vary greatly between toddlers in
nurseries and older children in kindergartens. This
necessitates diverse play environments tailored to
different age groups, but also within each group to
cater to individual interests and curiosities. (Rings-
mose & Staffeldt, 2023)

For nursery children, the presence and attentive-
ness of pedagogues are paramount. From diaper
changes and mealtimes to playtime activities, all
interactions offer valuable learning opportuniti-
es through observation, repetition, and sensory
experiences. This necessitates functional spaces
that prioritize supervision, minimize distractions
for pedagogues, and offer age-appropriate senso-
ry stimulation. (Ringsmose & Staffeldt, 2023)

This thesis sees the interior design as an impor-
tant factor for the nursery group rooms because
of how it affects the children’s ability to focus their
attention on something or someone. The materi-
als in these rooms must be simple to minimize the
disturbances for the youngest children while still
stimulate the older nursery children. It could also
be beneficial to design the room as one big room
where the pedagogues can form the settings for
the children’s different needs so that they can in-
teract with more than one child at a time without
the children having to do the same thing.

For kindergarten children, communication, langu-
age development, and social interaction become
central learning themes. Through collaborative
play and exploration, children hone their commu-
nication skills and learn to share effectively. This
necessitates spaces that offer clear sightlines for



Situations that help children become more self-sufficient:

lllustration 18: Own
drawing

Architecture that helps
children being more
self-sufficient
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I

Theory Architecture

(Ringsmose & Staffeldt, 2023)

Important functions in a daycare:

-

lllustration 19: Own
drawing

Different functions in a
daycare institution

[

Theory Architecture

=]

(Ringsmose & Staffeldt, 2023)
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The meaning of colors for rooms:

lllustration 20: Own drawing

Different colors for different
room functions

Theory

(Ringsmose & Staffeldt, 2023)

Different forms of play:

Architecture

lllustration 21: Own drawing
different types of play
enviroment inside and outside

Theory

(Ringsmose & Staffeldt, 2023)

Architecture
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lllustration 22: Own drawing
Different groups

lllustration 23: Own drawing
Divided by functions

lllustration 24: Own drawing
Daycare center with a theme
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lllustration 25: Own drawing
mixed daycare center

supervision while also allowing for flexible arran-
gements to accommodate diverse play types si-
multaneously. Pedagogues require the ability to
observe play from a distance without interfering,
while also being able to intervene discreetly if ne-
cessary. (Ringsmose & Staffeldt, 2023)

This thesis sees play environments as an important
factor for kindergarten children. The group rooms
for the kindergarten children must be large flexible
rooms that feature many small play environments
which imitate real life situations. It is important that
the division of the room must be on the children’s
level to enable the pedagogues to observe many
plays at the same time without interruption.

Ways of organizing a daycare center is to create
different overall concepts that the daycare center
follows. These could be themes, functions, groups
and plays as seen on illustration (22-25). (COWI et
al. 2010)

This study highlights the complex and evolving
role of contemporary pedagogues in daycare insti-
tutions. Their responsibilities go beyond care and
education; they must effectively nurture children’s
learning, social development, and emotional well-
being. As Ringsmose & Staffeldt (2023) emphasi-
ze, children of different age groups within daycare
have distinct learning needs and require diverse
play environments. This study lays the ground-
work for further investigating the specific design
features and programming approaches that best
support contemporary pedagogy in daycare insti-
tutions. By bridging the gap between contempo-
rary pedagogy and its physical environment, we
can create daycare institutions that truly empower
pedagogues and nurture the holistic development
of all children.

lllustration 26: Own drawings. Bulletpoints profession
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Design solution space
Profession

e ———

Sl Ideration 1
Building - Windmill

Flexible

PROS

1.  The shape of the building creates small tran-
sition zones from inside to outside

2. Room size and functions corespond to each
other

3. Multiple entries

4. Fluid transition in outdoor play environments

5. Quiet seperated from activities

6. Responds to the surrounding building heights

CONS

7. Large building envelope

8. Infrastrucutre inside the building

9. The building does not relate to the
surroundings

Ideration 2
Building - Compact

PROS

1. Group rooms and administration has its own
entry

2. No direct access from high activity to low
activity

3. Multiple smaller outdoor play environments

4. Room Proportions reflects the function

5. Outdoor building facitlities divides the outdo-

or areas into smaller spaces

CONS
6. Access between group rooms and common
areas

7. Missing quiet outdoor area
8. Kitchen and quiet room are placed beside
each other

lllustration 27: Own drawings
Design solutions space profession



Theory

Sustainability

[ ]

ENVIRONMENTAL

(

Sustainability un-balance

lllustration 28: Own illustration

lllustration on how the sustainability pillars are weighted in the project

Sustainability is a lot more than just environmental
sustainability. There are three pillars and environ-
mental sustainability is only one of them, the two
others are social- and economic sustainability. Due
to climate change is environmental sustainability
taking all the focus, but the economic and social
aspects are just as important. (Larsen et al., 2022)

Environmental sustainability uses tools like Life
Cycle Assessment (LCA), economical sustainabi-
lity uses tools like Life cycle costing (LCC) and a

6

ENVIRONMENTAL
SOCIAL

(

-

Sustainability balance

tool called Social Life Cycle Assessment (S-LCA)
is being developed to use for social sustainability.
(Larsen et al., 2022)

The target of this thesis is to work with LCA and
our take on S-LCA to incorporate both quantitative
(LCA) and qualitative (S-LCA) knowledge into the
design. This to seek a better solution on how to
incorporate them both equally and without com-
promising any of them too much. It means that the
economic sustainability is not taking into conside-
ration in this thesis.
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Social sustainability

Social sustainability ensures individuals’ well-
being and considers qualitative aspects that are
not easily measured. It is a crucial pillar of sustai-
nability, ensuring designs meet certain standards
beyond the quantifiable (Larsen et al., 2022).

The associated aspects that are looked into is:

Equity
All people should be allowed to have the
same equity and should not be discriminated

because of how they are. (Eklova, 2020)

Flexibility

The design should be adaptable and flexible,
to accommodate different functions in the
future. This will ensure a longer lifespan and
lower economic investments needed. (Eklova,
2020)

Comfort and wellbeing

Comfort and well-being are linked to both

i \“\_ physical and mental health. They are

38

= subjective criterias of the users and can be

< ) )
L /1\| improved in various ways, examples could be
—

calm relaxing areas and applying greenery

inside. (Eklova, 2020)

Function and usability

The function of the building is the reason for
its existing, it is there to fulfil the needs for
the owners and the users of the building. The

usability of the building is measurable and

tells how well the design fulfils the needs of
its users. It is defined by effectiveness, effi-

ciency and satisfaction. (Eklova, 2020)

As stated in the problem, the main topics, that is
looked into is materials, the programming of the
rooms and the room properties. Therefore, it is ne-
cessarily to look into the associated aspects under
those main topics.

Inclusivity and accessibility

It shall be accessible and open for all regard-
@y less of disabilities and social groups. (Eklova,

2020)

Using exterior space

Utilizing and designing a quality outdoor
space for the building users supports their
wellbeing and encourages to more social

interactions. (Eklova, 2020)

Aesthetics

Both the aesthetic quality on exterior and in-

terior walls and facades has an impact on the
neighbours and user. It has an impact on the

lifespan of the building and is in lower risk of

being demolished after use. (Eklova, 2020)

Functional mix
The functions in the building should be
diversified to fulfil the needs of users and

building owners. (Eklova, 2020)

lllustration 29: Own drawings
Drawings of social sustainability aspects



Case study

Kindergarten Karolinelund

Location: Karolinelund park, Aalborg
Year: 2017

Area: 850 m2

Typology: Kindergarten

DGNB Platin Certified
(Karolinelunden 2023)

Karolinelund kindergarten is the first daycare cen-
ter with DGNB Platin in Denmark. This ranking is
the highest DGNB ranking possible. Therefore, it
is interesting to look further into what made it get
this ranking. How did they manage to take in con-
sideration of the users and the co2 emission at the
same time.

Karolinelund Kindergarten is designed for just un-
der 100 children. The kindergarten is design with
three main boxes that are connected to a common
room. Two of the boxes contains the group rooms
and their wardrobe and the last contains the ad-
ministrative facilities. The common room works as
a play and gathering room where the children will
meet, play, and learn. (Karolinelunden 2023)

Their group rooms are divided into 3 parts one
big room and to smaller rooms to create spaces
for different kind of activities and also visibility for
the pedagogues. Together with the shared room
this works as different rooms where different age
groups can play both together but also individualy
without interrupting others. (Appendix 1-3)

The users were an active part of the design pro-
cesses from the beginning to the end. It means
that the kindergarten is specifically design for their
needs and wishes. All of them were accomplished
except for the placements of the depots and a
folding door in the meeting room. this means that
the pedagogues learning strategies are mirrored
in the architecture. The most important functions
are exactly what the users want. In this case the
user was the expert in the kids and pedagogues’
wellbeing (Appendix 1-3). The user expert know-
ledge combined with expertise about environmen-

tal sustainability created a design that accomplish
both being social sustainable and environmentally
sustainable.

Researching Karolinelunden Kindergarten has gi-
ven lots of information about how important it
is to incorporate the user in the different design
processes. It is important to listen to the end user
and their experiences from working in different
environments. It is important already from early
stages talking together about what the aim is and
what is possible to achieve. The qualitative data is
indispensable and without it is easy to check some
boxes of that may compromise the wellbeing of
the users but gives a better and smaller emissi-
on of co2. This has given starting point in further
investigation on how to incorporate social sustai-
nability into the design process and how important
it is. This will be used further on in the process as
a comparison to the quantitative data and by that
create a more informed design.

lllustration 30: Own drawings. Bulletpoints Karolinelund
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lllustration 33: Own drawings
Design solutions space social
sustainability

Design solution space
Social sustainability

Ideration 1
Building - Public to private

PROS

1. Private spaces are located furthes away from
the social spaces

2. Active and quite spaces are seperated by
flexible spaces

3. Room proportions reflects the level of privacy

4. outdoor play areas are located towards the
active social surroundings

CONS

5. Quiet and calm area towards railway

6. Highly Defined zones

7. Common rooms in risk of being pass through
rooms

RAIN PARKIN COMMUNI

D\ [Quiet Calm|]Calm  Flexible Active Flexible |

Ideration 2
Building - Raised playground

PROS
1. Transition between public, common and
private

2. Playground on top of building
3. Seperation of private and shared outdoor
play areas

CONS

4. No playground on ground level
5. Daylight inside the large shared room
6. Access to outdoor toilet
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LCA

LCA is an assessment used to qualify and compa-
re different building constructions’ Global Warming
Potential (GWP) during a 50-year lifespan. It inve-
stigates different stages such as production, con-
struction, use, end-of-life as well as in some cases
outside projects (disposal, recycle and reuse). It
considers the Co2 emission from all processing
through the stages like extraction, transport, pro-
cessing, assembling dismantling, etc. (Bygningers
Klimapavirkninger, 2023)

As part of efforts to reduce carbon emissions,
Denmark has introduced new regulations concer-
ning GWP. These regulations took effect in 2023,
requiring all new constructions over 1000 m2 to
maintain a GWP of under 12 kg CO,/m? per year.
This regulation will also encompass new construc-
tions under 1000 m2 by 2025 and for now there
is a voluntary class on 8 kg CO,/m? per year. (Kli-
makrav (LCA) | bygningsreglement). This is crucial
for the project as there is a desire to create an en-
vironmentally sustainable Daycare center. Failure
to meet the requirements would render the design
irrelevant now and in the future.

The global discourse on environmental sustai-
nability hinges on the "5Rs” principles of Refuse,
Reduce, Repair, Reuse, and Recycle. While LCA,
a quantitative tool based on material and energy
flow, serves as a valuable framework for evalua-
ting a product’s environmental impact. Its traditi-
onal “cradle-to-grave” approach falls short in fully
accounting for the afterlife of materials, particular-
ly in building construction. (Larsen et al., 2022)

The current LCA methodology, relying on static
and quantitative indicators, primarily assesses
material properties without considering spatiality,
functionality, or materiality. This leads to undere-
stimating the potential benefits of materials with
extended lifespans or biobased materials. (Larsen
et al., 2022)

Braungart and McDonough (2002) challenged
the prevailing “minimize-and-dispose” mentality
in the building industry, advocating for the Crad-
le-to-cradle (C2C) concept. This vision encompas-

ses products designed for infinite reuse without
further processing or biobased materials that de-
compose into nutrients for new growth, effectively
eliminating waste. (McDONOUGH & BRAUNGART,
2002)

The growing trend of design for disassembly (DfD)
in sustainable Danish buildings aligns with C2C
principles as argued above. However, traditional
LCA methods struggle to capture the full advanta-
ge of DfD due to potentially higher initial GWP de-
spite long-term benefits from material reusability.
(Rasmussen et al., 2019)

This thesis aims to delve deeper into the environ-
mental impact of biobased, reused, and upcycled
materials in building construction. By intentionally
opting out of the DfD framework, the research al-
lows for a focused exploration of material properti-
es and their social sustainability implications.

s, Building
rd

lllustration 34: Own drawings. Bulletpoints LCA



S-LCA

While LCA comprehensively evaluates environ-
mental impacts, understanding social sustainability
in the building sector remains a complex challen-
ge. Social Life Cycle Assessment (S-LCA) emerges
as a potential tool that tries to implement social
aspects into the Life Cycle Sustainability Assess-
ment (LCSA). The S-LCA takes the social and so-
cio-economic aspects of services into account by
assessing the potential impacts along the 50-year
lifespan of the building. However the S-LCA met-
hod suffers from the lack of a standardized met-
hodology, limiting its widespread adoption. (Larsen
et al., 2022)

This thesis addresses the critical gap between the
quantitative and qualitative measures by exploring
the complexities of S-LCA in the building context.
It highlights two key challenges:

1. The Qualitative Nature of Social Sustainability

Social aspects inherently vary with context and
stakeholders, making “plug-and-play” methodo-
logy application across diverse projects impra-
ctical. Additionally, the varied interpretations of

PRODUCT

0

Raw
materials Ka

OUTSIDE
PROJECT
(D)

Transpaort

END OF LIFE

b

“sustainable behavior” and focus areas further
complicate the development of universally appli-
cable methods. (Larsen et al., 2022)

2. Absence of Integration with Standardized Pro-
cesses

Despite significant environmental implications,
S-LCA currently remains outside the mainstream,
operating on different stages and lacking the esta-
blished application of its counterpart, LCA. (Larsen
etal., 2022)

This research aims to bridge this gap by investiga-
ting the interconnections between social and en-
vironmental sustainability within the building indu-
stry. Through user Integration in the design phase
by letting them evaluate the design solutions.

lllustration 36: Own drawing. Bulletpoints S-LCA
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lllustration 35: Own illustration
Combination of LCA and Social
sustainabilty
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Case study

Daycare Center Bison

Location: Gl. Rye, Skanderborg
Year: 2024
Area: 950 m2

Typology: Integrated daycare center

(Sweco Denmark)

The aim of the investigation of this integrated day-
care center is to gain knowledge about how LCA
affects the process and the final design together
with still keeping in mind of the pedagogical phi-
losophy and the users. To gain knowledge about
how to use both quantitative and qualitative data
in the process towards a final design.

Bison is an integrated daycare center with space
for 130 children from nursery to school ready. The
main design driver in the process has been en-
vironmental sustainability, materials and LCA to-
gether with the pedagogical philosophy. The focus
from the beginning of the process was to go as
low as possible in terms of Carbon emission. This
included material choices where the users of the
design needed to think about materials with low
carbon emission on an equal basis as the building
architecture. Material choices was therefore a sig-
nificant part throughout the process with operati-
on and maintenance expenses kept at a minimum.
With the optimization of the carbon emission Swe-
co worked with the optimization of the area and
especially the building envelope to try and minimi-
ze it. That resulted in a circular building shape that
minimized the envelope and created a private out-
door space in the middle and a public Playground
outside it. (Sweco Denmark)

The main construction is a light circular wooden
construction that helps to reduce the carbon foot-
print. Reused bricks from nearby buildings forms
the circular wall and some of the group room walls

and reduces the carbon emission further. Besides
that, further savings from the old daycare center
was made to reduce the amount of new materials.
This meant that they calculated the first LCA to
9,35 kg CO,/m? per year and the last calculation
ended on 8,79 kg CO,/m? per year. Therefore, they
ended way below the requirements of kg CO,/m?
per year. (Sweco Denmark)

Researching this daycare center gives understan-
ding on how to implement LCA into the process
and how it affects the design. It also shows how
LCA and Social sustainability could be combined
in the process and what that looks like in reality,
taking in consideration both the quantitative and
qualitative data.

GWP
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lllustration 37: Own drawing. Bulletpoints Daycare center bison
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Shared space Group rooms Other facilities

lllustration 41: Own drawing
Material choises Bison kindergarten

lllustration 38: Own photo Illustration 39: Own photo lllustration 40: Own photo
Reused Red bricks Construction Wood Reused yellow bricks
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Design solution space
En