DWELLING IN LIGHT - 70° N

Arctic light as generator for new architectural typologies
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ABSTRACT

Norway, due to its specific location on Earth, experiences various
climatic as well as topographic challenges that architecture has had
to face over time in order to cope with its harsh surroundings. In
addition, the Arctic region of Norway has to face irregularities in
daylight distribution throughout the year, phenomena called polar
days and polar nights. As I have been traveling to Northern-Norway,
exploring cities such as Tromsg, Bode, Varde, and other smaller
villages in the county of Troms & Finnmark, I have experienced
architecture that is oddly similar to the one we find in Southern-
Norway. The shape of a single-family house, its materials, the quantity
of windows and its size speak more or less the same language.
Tromsg, located at approximately 70° North, has more sunhours
(around 4541 hours) above the horizon during a year comparing to
Oslo (around 4441 hours) at 50° North. Despite that being a fact,
it is strictly related to a mathematical calculation. It is, rather, the
distribution of these hours and the light conditions they create that
should be of interest. Light phenomena that occur in Northern-
Norway play an important role in everyday life for the inhabitants
that live there, which happens to be one of the biggest accumulations
of people living above the Arctic Circle on Earth. In the summer,
you can experience the midnightsun while, on the contrary, in winter,
the sun never rises above the horizon for some weeks, creating
extended sunrise and sunset colors in the sky as it approaches from
the south for a few hours of the day. Dwelling in Light - 70° N aims
to address thematic irregularities in daylight distribution in single-
family house typologies in Arctic Norway, with Tromsg as a reference
point. Through my investigation, I wish to learn from the locals,
professionals, case studies, history, and a more analog approach to
light using a method developed during my pre-diploma semester.
That will hopefully raise new questions and contribute to a better
understanding and exploration of the light conditions this region offers
on a daily basis, creating an architecture generated by this region by
implementing the surroundings in the shell we call our home.
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1.1 - Project description & Program

Dwelling in Light - 70° N takes a new approach to single-family
house typology within Arctic Norway. Based on a fundamental
component of our daily life routine, daylight, it has guided the

very characteristic of this specific outcome. The leveled floor plan

is harmonic, mediating with daylight through four equal in length
and height pendicular facade walls. One glazed wall is completely
exposed to its circumstances; the other three facades filter the strong
horizontal light through an arrangement of diagonal walls within a
grid of 3x1.5m. Niches, being in between spaces, reflect the light
rays, filtering the cold outdoor light into a warm, honey-like glow.
The light experience given by the niches is both a shared occasion
and a more intimate moment. Within the main 3x3m grid, a timber-
framed structure covered with epoxy-treated plywood plates rises
above the flat roof structure. It appears as a transparent crystal to
the public due to its glazed octagonal base shape. The outer layer of
the funnel-shaped shower within the bathroom captures light from a
360° angle, bending the light down to floor level, while the inner part
gives a vertical view of changing skylight, as well as an observation
point for light phenomena that occur in the arctic. The concrete pillar
foundation allows for smaller excavations in the ground, along with
adaptability to irregular terrain conditions. A glulam structure is
placed along the axes of the pillar foundations, which are covered with
CLT slabs. The roof's glulam beams span across the whole building
on mirrored load-bearing glulam pillars. Due to the stair-like shape of
the beams, they diversify the height within the inner core and the filter
wall areas. The core is 2.4m from floor to ceiling, while the niches are
3 m high. The use of timber in the exterior and interior parts of the
house emphasizes the material connection with its context, as well as
the fact that the wood transmits warmer light from its reflections in an
otherwise harsh and cold environment.

1.1 - Project description & Program

- Single family-house

- Around 200 sqm

- Access to daylight in every space

- Max 2/2,5 floors

- Max height 9m-regulations (can be lower depending on context)
No basement in the ground/ no large excavations on the plot.
Kitchen

Living room

Bedrooms

Bathroom

*In additon to the base of the program I am including findings from the research that guided development of
the project: BLUE colored words are included

SURVEY:

Most favorite rooms + <<Daylight is an important factor in why this is my favorite room>>

LARGE WINDOWS

/ LIGHT CONDITIONS
-LIVING ROOM =/ vigw

SPACIOUS

BRIGHT

- KITCHEN / SOCIAL ROOM
C ~~_ LIGHT CONDITIONS

DARK
_BEDROOM £ VIEW
"~~~ RELAXING

Least favorite rooms + <<Daylight is an important factor in why this is my least favorite room>>

NO WINDOW
- BATHROOM < LITTLE LIGHT

WINDOW/S

- NO WINDOW
DARK = PART OF OPEN FLOOR PLAN
- HALLWAY ~~_ WASTE OF SPACE

CRAMPED
/ NO WINDOW = PART OF OPEN FLOOR PLAN

- STORAGE ROOM S~ LITTLE LIGHT

PROFESSIONALS - ARCHITECTS

- Observe light 24h

- Windows up to the slab

- Sun hits more horizontally in the North

- Qualities from all celestial directions

- Snow and reflection from it

CASE STUDIES

- Having windows placed mostly along the facade
- Open plan floor

- Angles/angled walls

- Construction/facade materials reflecting existing architectural language



1.2 - Diagrams

FOUNDATIONS

- Adaptation to the terrain

WALLS
- Equal length of the walls

- Creates closer relationship
to the movement of light

10

15m

15m

15m
y
N
h 15m -

1.2 - Diagrams

1 FLOOR PLAN

- Private B

- Semiprivate B

- Common space*

* Common space can beco-

me a more intimate one in
relation with a niche

PERMEABILITY OF THE
FACADE

- 1 open facade
- 3 filter facades

filter

/S

filter
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1.2 - Diagrams

CONSTRUCTION

- Column structure with
inner stifening walls and
bathroom

- Structure allows for
rearangement of partition/
diagonal walls

NICHE

- Serve several functions
1- Capture and guide the
light into to the common
spaces
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1.2 - Diagrams

NICHE

2- Create ambient light at
certain hours of the day

NICHE

3- Filter the cold light
through reflection within the
niche before spreading filte-
red warm light into common
spaces

13



1.2 - Diagrams

HEIGHT

- 1 storey high dwelling

- Prevents long shadows

- Part of the building that is
elevated is mostly covered in
glass for visual transparency

STAIR SYSTEM

- Filter layer has 3m high
ceiling

- Common spaces 2.4m

- Bathroom 8m

- Stair system allows to
capture greater amount of
light within the niches and
prevents strong light from
entering the common spaces
- Open facade captures all
light during dark period
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1.2 - Diagrams

WINDOWS

- Windows from slab to
slab to capture sky light and
reflection from the snow on
the ground

CANTILEVER ROOF

- Reflects light from the
snow inside the building
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1.2 - Diagrams

BATHROOM HEIGHT

- Due to amount of snow
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1.2 - Diagrams

BATHROOM SHAPE

- Horizontal light from 360
degrees angle spread down
to floor area

- Centered shower allows
both to observe light and
capture skylight
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1.3 - Construction 1.3 - Construction

Timber framing -

A bathroom construction

Concrete column foundation m.

Glulam beams
1 3
Glulam beams
Prefabricated facade
walls :
Glulam pillars fl'lrnber.-frame,
insulation,plywood
CLT slab
CLT partition walls
2 4
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1.3 - Construction

CLT slab

Wood and glass structure

Glass (windows)

EPDM rubber

Painted wooden cladding
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1.3 - Construction

CONSTRUCTION PLAN
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1.3 - Construction 1.4 - Section - Imaginary life
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1.5 - Plans 1.5 - Plans
PLAN - IMAGINARY LIFE SCENE PLAN - WINTER - SOLSTICE (MERIDIAN)

SCALE 1:100 SCALE 1:100
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1.5 - Plans

PLAN - SUMMER - SOLSTICE (MERIDIAN)
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SCALE 1:100
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1.6 - Specific site 1.6 - Specific site
PICTURE OF THE PROJECT ON RANDOMLY CHOOSEN SITE IN TROMS©O PICTURE OF THE PROJECT ON RANDOMLY CHOOSEN SITE IN TROMS©

MODEL SCALE 1:200 MODEL SCALE 1:200
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1.7 Interior photos of 1:20 model
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KITCHEN/LIVING - PINK LIGHT +
SNOW REFLECTION

1.7 Interior photos of 1:20 model

KITCHEN/LIVING- PINK LIGHT +
SNOW REFLECTION
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1.7 Interior photos of 1:20 model

32

LIVING - OVERCAST DAY + SNOW
REFLECTION

1.7 Interior photos of 1:20 model

BATHROOM - OVERCAST DAY +
SNOW REFLECTION
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1.7 Interior photos of 1:20 model

1.7 Interior photos of 1:20 model

I’M IN SEARCH OF THE DARK

I’M IN SEARCH OF THE LIGHT

BATHROOM- SUNNY DAY
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1.7 Interior photos of 1:20 model
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LIVING - SUNNY DAY

1.7 Interior photos of 1:20 model

LIVING - SUNNY DAY (AMBIENT
LIGHT)
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1.7 Interior photos of 1:20 model
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LIVING - SUNNY DAY (AMBIENT
LIGHT, DARKER)

1.7 Interior photos of 1:20 model

LIVING - SUNNY DAY (AMBIENT
LIGHT, DARKER)
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1.7 Interior photos of 1:20 model

SURVEY: FAVORITE ROOM AND WHY?
<<BEDROOM: WHERE ONE GET DIRECT LIGHT IN
THE MORNING, DURING SUMMER>>
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1.7 Interior photos of 1:20 model

NICHE - SUNNY DAY
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1.7 Interior photos of 1:20 model
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NICHE - OVERCAST DAY + SNOW
REFLECTION

1.7 Interior photos of 1:20 model

LIVING/KITCHEN - SUNNY DAY
(MIDNIGHTSUN)
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1.7 Interior photos of 1:20 model

SURVEY: FAVORITE ROOM AND WHY?
<<LIVING+KITCHEN: BRIGHT, VIEW, SPACIOUS>>
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1.7 Interior photos of 1:20 model

LIVING/KITCHEN - SUNNY DAY
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1.7 Interior photos of 1:20 model
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LIVING/KITCHEN - SUNNY DAY

1.7 Interior photos of 1:20 model

LIVING/ENTRANCE - SUN
RETURNING BACK AFTER DARK
PERIOD
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1.7 Interior photos of 1:20 model 1.7 Interior photos of 1:20 model
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1.8 Painting
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