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Abstract 

Kronan area in Luleå is the largest municipal land reserv close to 

the city centre and is currently under development. It is now time to 

develop what will be the heart of this new city part: Kronan Valley. 

It is a former military facility whish during the last 20 years have 

been turned into a centre for culture. It also features sport facilities, 

industries and a recycling station with a second hand shop and up-

cycling facility. Most of it is still open fields however and the 

whole area lacks most kinds of services. 

In this report an urban design proposal is presented which takes 

into consideration not only the social needs and opportunities of 

this new area. It also covers the conditions set by climatic and 

landscape conditions in order to ensure that the result will be new 

city part that is as comfortable as possible to live in as possible. An 

overview of the proposal can be found to the right and is briefly 

explained below. 

The eastern half of the valley is turned into a housing area. As wind 

is a major concern at this site, thee wooded areas are preserved and 

slightly increased at some points. The houses are positioned in 

order to break the wind blowing from north-northeast during 

winter. To let the sun in the southern buildings are lower than the 

northern ones, and the east-west corridors are wide. 

In the upper left corner the grey area shows where a somewhat 

downsized, but still significant recycling central could be located 

along with the up-cycling production and the second hand shop. 

This area is already an industrial area and since it is located close to 

the road and thereby noisy and unsuitable for housing.  

Further down is a seven-storey centrum building featuring a 

supermarket, a bank and other services much needed in this area. 

There is also room for offices and cultural facilities such as art 

gallerias and museums. In front of the Centrum Building there is a 

storm water pond, which not only is decorative but also helps 

alleviate the great water run off in the area. 

Further south, in front of the film Studio, is the Culture Square. 

This will be a meeting point bubbling of creativity both during 

winter and summer. There are also cosy Culture Huts which can be 

used all year, and ensure that even during winter there will be 

warm places for cultural activities. At the southern edge of the area 

the existing sports field is preserved, as the growing number of 

families might not suffices with only the new field planned by the 

new school on Culture Hill.  

Centrum 

building Second hand shop 

Culture huts 

Overview of design proposal 
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1  Introduction 

1.1  Aim and Scope 

The aim of this report is to make a proposal to how Kronan Valley 

can be developed to meet the need for new housing in Luleå while 

taking the climate into consideration. Adaption to the microclimatic 

conditions to make the area as comfortable as possible is the main 

focus, while solutions for mitigation of climate change will be 

discussed only briefly. This report is the main examination in the 

course Climate, Landscape and Built-Up Environment (F7006B). 

The course is mandatory in the Master Programme in Climate 

Sensitive Urban Planning and Building and elective for all 

architectural programmes offered at Luleå University of 

Technology (LTU). As it only corresponds to 7,5 ETCS-credits the 

scope of the report is somewhat limited however. Despite plans for 

development of the whole of Kronan Area, the proposal will only 

cover Kronan Valley (Figure 1). Two field visits have been 

performed, but the analyses are based mainly upon publicly 

available secondary data. Hopefully it will still be helpful in the 

future planning process of Kronan. 

 

Figure 1 Spatial limitation for the design proposal within Kronan Area 

1.2  Luleå and Kronan are Growing 

The population of Luleå had grown by 600 inhabitants as of week 

39 this year compared to the same week last year, and it continues 

to grow (Luleå Kommun, 2013a). There are currently not enough 

housing available however, which is very obvious every start of the 

academic year when students struggle for months to find 

somewhere to live (Sveriges Radio, 2013).  The municipal 

government of Luleå is therefore aiming to increase the housing 

capacity by 5 000 new dwellings able to accommodate 10 000 

individuals (Luleå Kommun, 2013b). The three areas where most 

of these dwellings will be planned are: the City Centre, Hertsön and 

Kronan (Luleå Kommun 2013c, p. 14). Out of these three, Kronan 

is the area to be developed first. (Luleå Kommun, 2013d) 

Figure 2 Kronan in Luleå (Luleå Kommun, 2004) 

'

 

Figure 3 The three areas with highest number of planned new dwellings (in red) 
(Luleå Kommun, 2013c, p. 14) 
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2  Current Situation and Plans 

 

Figure 4 Facilities in and around Kronan Valley (Luleå Kommun, 2005) 

2.1  Culture Centre 

Kronan Area was a military facility from the 1940’s until 1992. At 

that point the municipality gained ownership of the area (Luleå 

Kommun, 2004), thus development is not dependent on any private 

landowners’ consent. The following year the municipality formed a 

project group for developing the area into a culture centre. 

Currently there is a film studio in the valley and small cinema 

house southwest of the valley. The hill located south of the valley 

is nicknamed Culture Hill as it accommodates several cultural 

activities. The area is also used as an outdoor exhibition featuring a 

number of diverse, large-sized artworks. Some, but not all of these 

are marked on this map. Some of the buildings are marked as 

having culture-historical value, but none of them is considered to 

be indispensable (Luleå Kommun, 2004). 

2.2  Industry 

There are two industrial areas within the valley and one on Culture 

Hill to the south. The latter is to be replaced by a school (Luleå 

Kommun, 2012) and none of the first two are prioritized according 

to the plans of the municipality (Luleå Kommun 2013d). The 

recycling station is however a valuable asset out of a sustainability 

viewpoint. It features both a second hand shop and up-cycling 

activities such as production of shopping bags from discarded 

textiles. To move such a facility further away from the city centre 

might be unwise. 

2.3  Sport Facilities 

There is a gymnasium for indoor sports at the bottom of Culture 

Hill south of the valley. There are also outdoor sport facilities in 

the valley such as a soccer field, a boulle field and cross-country 

ski tracks on Lulsundsberget to the west complete with shooting 

range. The ski tracks connect to the tracks on Ormberget, situated 

north of Kronan area, and have been used for national ski 

competitions. (Luleå Kommun, 2005) However, judging from the 

plans to develop the area for housing these tracks will have to be 

discarded and the sport facilities have to relocate (Luleå Kommun, 

2013d). A new gymnasium and soccer field are have been 

suggested on top of Culture Hill, next to the planned school A ski 

track connection to Ormberget from the school, passing north of 

the valley, is also planned (Luleå Kommun, 2012). With such a 

growing population, there might however be need for two soccer 

fields, and therefore it might be worth keeping the existing one. 

2.4  Neighbourhood Context 

Kronan Valley used to be surrounded by mostly areas of single-

family houses to the north and south and green areas to the west 

and east. Now more single-family houses are being completed in 

Kronanbacken to the east and northeast. On the south slope of 

Culture Hill some multi apartment houses can be found and on 

Lulsundsberget to the west high-rise apartment buildings are being 

constructed. (Luleå Kommun, 2012). The area lacks many services 

due to its rapid growth. For example the closest supermarket is 

located approximately 2 kilometres away from the valley. A new 

school has been built on Culture Hill, but an expansion will be 

necessary if there is more development in the area. There is a youth 

hostel nearby the school, but this will be demolished if the school is 

to be expanded according to plans (ibid.). 

 

Figure 5 Planned school at Culture Hill, southeast of Kronan Valley  
(Luleå Kommun, 2012) 

2.5  Communications 

Despite being located not too far away from the city centre 

geographically, the mental distance is quite large and the amount of 

traffic in the area is relatively low (Luleå Kommun, 2012). Still 

many families in the area consider the traffic speeds within the area 

to be too high (Luleå Kommun 2010). In the valley there is very 

limited street network, but there is lively transit traffic passing 

through the area. In further development solutions for creating 

accessibility while keeping the speeds down and minimizing the 

transit traffic could be vital to create an area suitable for people to 

live. 
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The area is serviced by two city bus lines, number 6 and 8. The 

number of departures per day has been increased, but further 

increases and more bus stops within the area will be necessary for 

further development. Also the current bus route is very indirect, 

making public transport a less competitive alternative (Luleå 

Kommun, 2010). The bike connections to the area also needs 

improvements, and it is important to create a fine web of bicycle 

and walking paths within the area to promote non-motorized 

transport. 

2.6  Noise 

 

Figure 6 Estimated noise situation in 2020 (Luleå Kommun 2012) 

The traffic on the roads is estimated to increase and along with it 

the noise it causes (Luleå Kommun, 2012). This has to be taken 

into considerations when planning future buildings. Since the areas 

close to the roads are very noisy housing should preferably not be 

built here. Industries might still be possible to place here. 

2.7  Intense Development Possible? 

As mentioned before there are plans for significant development in 

the area (Figure 7). It still remains to see if this kind of 

development is appropriate from a landscape and climate point of 

view. 

Figure 7 Large scale development suggestion for Kronan Valley, but are they feasible in a climatic perpecftive? (Luleå Kommun, 2013d) 
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3  Site Conditions 

3.1  Topography 

 

Figure 8 Topography of Kronan Valley 

The topography of Kronan Valley is mostly flat but there are some 

parts where it contains small slopes. Figure  describes where the 

best positions for buildings are according to the topography and 

climate. The bottom would be the best position for buildings when 

you are building in a desert. For cold places it would be best to 

build a bit up on the hill to get the best conditions from the climate, 

because the cold air won’t sink directly into the area and the hill 

will protect better against strong winds. Although that would not 

work since the area is too small and the whole valley needs to be 

exploited to ensure the needs of housing and more. 

 

Figure 9 Recommended topographic location of buildings (Brown & Dekay, 2001) 

3.2  Visibility 

 

Figure 10 First view when entering Kronan Valley from the south 

This is the first view that you see when arriving at Kronan Valley, 

many trees are blocking the visibility. Removing them will have 

definitely an impact when it comes to wind protection. Therefore 

it’s a good decision to keep some of them or plant new ones.  

 

Figure 11 Film studio, Studio Kronan 

The film studio does not block the visibility for the area because 

it’s situated close to the trees in the background. 

 

Figure 12 Shhoting range  

An old shooting range lies at the northern part of the valley, its 

remains are from a time when the area was used for military 

activities. In the background some pine and birch trees are visible, 

they are working together as a wall of protection from the northern 

winds that affects the area. Kronan Valley consists mostly of open 

and green areas which altogether give a very good visibility. And it 

would be a good idea to keep most of the trees that already exists in 

the area.   

 

Figure 13 View of the northern entrance to Kronan Valley 

A view from a low speed road that lies nearby Kronan, in the 

background there are tall new built houses placed on a hill.  



7 

3.3  Soil  

Removing a lot of forest will make the sites soil and water 

conditions change, also exploitation can cause changed conditions. 

Roads and their sidewalks can be flooded and the groundwater can 

rise even more then today’s situation which can be seen in Figure . 

To prevent these types of things to happen a local drainage system 

can be implemented or by creating new green areas to absorb 

water. An interesting solution would be to integrate to local 

drainage system with a small pond in the middle of our square.  

 

Figure 14 Soil water conditions at Kronan Valley (Luleå Kommun, 2004) 

3.4  Water and Sewage  

 

Figure 15 Proposed drainage design, own translation (Luleå Kommun, 2012, p. 23) 

The blue arrow in Figure  indicates the flow direction of ground 

and surface water. Which means the northern part of Kronan is 

having problems with water in the ground. Even if there now is a 

ditch that helps controlling the flooding, bad ground conditions 

exists. This can make exploiting the area a bit more expensive and 

it must be taken into consideration when placing the buildings. This 

speaks even for the suggestion made in section 3.3, to solve the 

problem with a small pond which naturally fills with ground and 

surface water, also making the area look more attractive. 

3.5  Biotopes 

 

Figure 16 Green areas and biotopes (Luleå Kommun, 2012, p. 7) 

There are many open and green areas at the site with surrounding 

vegetation. Green areas in Kronan are mostly already exploited but 

there are a lot of pine trees and grass growing at the site. The 

ecological values of the green areas are generally low (Luleå 

Kommun, 2012) and the ones with value exist not at our site and 

are already built on. 

3.6  Buildable Areas 

Many aspects are to consider when building a new neighbourhood, 

but after researching the basic conditions a conclusion can be 

made. This area has a lot that speaks against it and it will receive 

cold winds during winter and also receive shadows by the tall 

buildings on the hill. The soil is bad in some areas and there is a 

risk of minor flooding. Noise can cause problems in the northern 

parts of Kronan if not taken into consideration. But even with all 

these bad conditions it’s not impossible to build in the area. It’s just 

a question of money and demands (Luleå Kommun, 2004). 
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4  Climatic Analysis and Strategies 

4.1  Sun Analysis 

Sun is an important climate feature regarding urban development, 

even more in the northern region where the sun is less available 

during winters. In fact, the sun can reduce people’s energy 

consumption, for instance, day lighting allow people to use less 

artificial light energy. Therefore, Kronan has been analysed to 

know which areas admit sun. 

 

Figure 17 - Areas which admit sun 

The areas 1 admit sun in a better way than the others. In fact, these 

areas are open spaces and south oriented. Therefore, it would be a 

good idea to build houses there. The area 3 is also good regarding 

sun admitting but this area is at the top of a hill (high flat buildings 

are already in construction in this area). The impacts of this area 

would be more important because the surroundings would be 

shaded, particularly the 4th area which is behind the hill. 

 

4.2  Sun Strategies 

As Lulea is located in a northern region with cold climate, the 

houses or flat building should admit sun. Narrow street and dense 

area should be avoided. In fact, wide streets (in particular East 

/West Street for solar access) would bring solar spacing. Moreover, 

buildings’ height should be taken in account to avoid buildings 

shading others.  

 

Figure 18 - Agencement of buildings regarding sun 

Cardinal orientation for sun should be aimed to optimize sun 

access. Furthermore, it would be a good idea to break the alignment 

of buildings to make each building accessible regarding sun.  

In this project, different heights have been tried to find which ones 

fit. Of course, heights depend on density, the closer to each other 

the buildings are, the less high they are.  

 

Figure 19 - Relation between heights and shadows 

In this case, 7-floor, 5-floor and 3-floor buildings have been tried in 

a dense area. Figure 19 simulates the case on September 23rd at 

9:00. The 7-floor building and 5-floor buildings shade the 3-floor 

buildings which are behind. On the contrary, the 3-floor buildings 

don’t have really impacts on the other buildings. 

 

Figure 20 - Simulation of shadows on June 21st, 12:00 
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The 3-floor buildings have been chosen on the southern part of the 

valley, 7-floor buildings on the northern part and 5-floor buildings 

in between. Above, the picture presents the case on June 21st at 

noon. All the buildings have access to sun. 

 

Figure 21 - Simulation of shadows on September 21st, 12:00 

Above, the same case on September 21st at noon. Again, all the 

buildings have access to sun except the industry (north-western 

part) and some private parking lots (south of Kronan Studio). 

 

Figure 22 - Simulation of shadows on December 21st, 12:00 

Finally, the case simulated on December 21st at noon. Almost the 

whole area is shaded but this phenomena is normal at that time 

because the days are really short (The sunset starts around 13:00). 

4.3  Wind Analysis 

Taking the wind into consideration is crucial when trying to create 

a favourable microclimate. Its ability to transport heat can make 

very hot areas comfortably cool, but in a Nordic climatic context it 

is important to decrease this effect (Brown & Dekay, 2001). The 

first step is to identify the persistent wind directions, not only on 

average, but also in during different times of the year. As it is most 

important to protect from wind during the winter the wind direction 

during this time of year should be guiding for the urban design. In 

Luleå the wind usually blows from either the south or the north-

northeast, the latter being more slightly more dominant in winter 

and therefore should be the basis for wind protection measures. 

 

Figure 23 Number of wind direction measurements per 10° interval 1961-211 
(Compiled from SMHI data) 

         

Figure 24 Number of wind direction measurements per 10° interval for the months 
October to December and January to Mars 1961-2011 (compiled from SMHI 
weather data) 

As the site is a valley surrounded by hills, the wind speed is likely 

to be reinforced. This due both to air rushing down from the hills 

(Brown & Dekay, 2001) and to the hills channelling the wind 

(Kuismanen, 2005). Therefore a wind strategy is of the essence. 

 

Figure 25 Increase of wind speed between hills  (Kuismanen, 2005) 
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4.4  Wind Strategy 

Different strategies for stopping the cooling effects of the wind. 

When designing individual houses different shapes can be used to 

create wind shade on different areas around the building (Brown & 

Dekay, 2001). As these can require much space these might not be 

very useful for this particular site as a high urban density is desired. 

Lowered wind speeds can still be achieved even using more 

conventional building shapes if the street layout is fashioned in 

such a way that the wind cannot find any corridors to travel freely. 

This is accomplished by avoiding long, continuous streets in the 

wind direction. The buildings should form a zig-zag pattern 

creating numerous T-intersections (Brown & Dekay, 2001). If the 

wind is coming from the north, as is the case in Kronan Valley, the 

east-west streets can still be made wide to let the sun in. 

 

Figure 26 Strategy for stopping wind by creating a street structure without any wind 
corridors (Brown and Dekay, 2001) 

4.5  Precipitation and Snow Analysis 

 

Figure 27 Snow depths in Luleå 2012-2013 (SMHI, 2013) 

Snow is an important factor when dealing areas in the northern 

region. Therefore a collection of snow precipitation data was made 

and put into which shows the snow depth of Kronan. When 

designing urban areas and housing you need to consider this wisely 

because otherwise you might end up with an area that have snow 

piles on places where they definitely shouldn’t be.  

4.6  Precipitation  

 

Figure 28 Precipitation data collected from SMHI  

To get a brief overview of how much precipitation is falling over 

Kronan data was collected in with information for the whole year. 

Connecting this information with, the understanding of Kronan 

area becomes a bit clearer. This material shows even more that 

something needs to be done about the water flooding in the valley.  

4.7  Snow Strategies 

The movement of snow removing trucks taken into consideration 

and snow piles are spread out as much as possible. Spreading snow 

piles around the area makes the visibility a lot better, making it 

easier to spot all the cultural activities that are going on and 

navigating throughout the valley without relying entirely on street 

signs is now possible.  
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5  SWOT 

Strengths: 

 

• Close to centrum 
 

• New built roads around Kronan 
 

• Recycle area  
• Culture Hill  
• Sport 

facilities  

 

 

 

 

 

 

 

 

 

Opportunities: 

• Supermarket 
 

• New area for companies 
 

• Film studio 
 

• Decorative pond from storm water 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Weaknesses: 

• Noise 

• Expensive to build on flooded grounds 

• Daylight shadowed by hill 

• Wind 

 

 

 

 

 

 

 

 

 

Threats: 

• Traffic 

• Current road through area 

• Over exploitation 

 

 

 

 

  

39m 

13m 

47m 

(Luleå Kommun, 2004) 

(Kusmianen, 2005) 
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6  Concept 

The concept “The Cultural Crown of Lulea” aims to foster 

creativity. In fact, the point is to build the new Kronan around a 

cultural centre which includes events, art & sport facilities. 

The concept can be described in three keywords: density, sun and 

alternative transport methods. The current Kronan is composed by 

several land fields and is quite abandoned, at least, it’s the feeling 

people have. In that way, the concept tries to bring density and 

transport to make it accessible. The point of the sun is to reduce 

people’s energy consumption and to make this part of the city more 

attractive. 

In that way, Kronan would become the eco-friendly city part. 

6.1  Culture Centre 

In that part of the city, there is the Kronan Studio building which is 

about movie recording. This building presents the opportunity to 

develop the city around a culture centre, for instance, around an 

outdoor cinema with outdoor seats and public spaces.

 

Figure 29 - Example of outdoor cinema, Washington (Epic Events, 2013) 

Above, the picture presents an outdoor cinema in Washington. In 

Kronan, the case would be different as the weather is different. In 

fact, the outdoor cinema would be running only during summer. 

The public space could host different activities during winters, for 

instance, art activities as ice sculptures.  

 

Figure 30 - Example of ice sculpture, Swedish huts and snow sculpture competition 
(The Beachwood Reporter, 2011) 

6.2  Sustainable Living 

Regarding sustainable development, the concept should aim to 

foster reduction of energy consumption, for instance, Kronan 

Valley would include passive houses in order to reduce their 

ecological footprint. It could be done by improving the isolation of 

the buildings, by gaining solar heating and free-cooling (using wind 

as natural cooling). 

 

Figure 31 - Example of a passive house (GreenUp Blog, 2011) 

Above, the picture shows the design of a passive building. The 

wood is used to isolate the building, bay windows to gain solar 

heating. Moreover, the house is south oriented and present outlets 

for the free-cooling. 

Regarding electricity, the buildings together with parking lots could 

have their own electricity production. Solar panels can be set up on 

roofs and above cars. In that way, solar panels would produce 

electricity and shade cars which could be useful during summers.  

6.3  Safe, Low-Carbon Transportation 

The concept should aim to foster walking, cycling and transport 

instead of driving. The different parts of the area should be well 

connected to each other to give the feeling to people that it’s safe 

and they can travel easily. To make cycling more convenient, the 

area could include bicycle garage with pump and repair.  

The cycle paths should be well-designed as well, so that people 

won’t think that bicycles are only for people who can’t afford to 

buy a car. 

As well, bus stops should be well-located (less than 500m far away 

from each house, close to the key point such as shops) to make it 
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convenient.  The design of the transport and the bus stops is also 

important because as for bikes, people shouldn’t think that 

transport is only for people who can’t afford to buy a car.  

 

Figure 32 - Example of creative bus stop, football goal bus stop (Toxel, 2009) 

Above an example of creative bus stops which is related to sport. It 

would be possible to use the same shape in Kronan Valley because 

it would be related to the existing sport facilities, so it would 

remind people the context of the area. 

 

Figure 33 Another creative bus stop (Toxel, 2009) 

 

Figure 34 - Example of creative bus stop, screen bus stop (Toxel, 2009) 

As well, this example presents another creative bus stop with a 

touch screen inside, and a LED screen on the back. Users waiting 

inside the bus stop could engage via a touch screen interface while 

pedestrians waiting outside could interact with a 6ft custom LED 

display. This kind of shape could be used to remind the artistic 

place and the outdoor cinema. 

6.4  Active Lifestyle 

As it was said, Kronan Valley includes sports facilities, in 

particular, a football field in the southern part of the valley. These 

sport facilities could be one centre of the area.  

In fact, currently, there is only a football field surrounded by grass 

fields and trees. As, there is a school and a lot of houses close to 

this place, this place should be refined to make it more attractive. 

For instance, close to the football field, it would be possible to add 

outdoor gym facilities, creative play grounds in order to create a 

local sport centre.  

In fact, the point isn’t about turning Kronan Valley into a new 

centre of Lulea but into a local centre that people would enjoy to 

live in. 

 

Figure 35 - Example of outdoor gym (Sir John Lawes School, 2010) 

The example above shows an example of an outdoor gym with 

mechanic machines. The gym is freely accessible. 

The below picture shows a creative play ground around a tree 

which reminds the nature. This could be used in Kronan and it 

would be related to its environment.   

 

Figure 36 - Creative playground around a tree (Spot Cool Stuff, 2011) 

The point of the concept is to bring diversity between generations, 

gather them in one place and to turn the green spaces, which are 

currently abandoned and passive, into active spaces. 
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7  Design Proposal 

This is a design proposal for Kronan Valley. The eastern 

half of the valley is turned into a housing area. As wind 

is a major concern at this site, thee wooded areas are 

preserved and slightly increased at some points. The 

houses are positioned in order to break the wind blowing 

from north-northeast during winter. To let the sun in the 

southern buildings are lower than the northern ones, and 

the east-west corridors are wide. 

In the upper left corner the grey area shows where a 

somewhat down-sized, but still significant recycling 

central could be located along with the up-cycling 

production and the second hand shop. This area is 

already an industrial area and since it is located close to 

the road and thereby noisy and unsuitable for housing.  

Further down is a seven-storey centrum building 

featuring a supermarket, a bank and other services much 

needed in this area. There is also room for offices and 

cultural facilities such as art gallerias and museums. In 

front of the Centrum Building there is a storm water 

pond, which not only is decorative but also helps 

alleviate the great water run off in the area. 

Further south, in front of the film Studio, is the Culture 

Square. This will be a meeting point bubbling of 

creativity both during winter and summer. There are 

also cosy Culture Huts which can be used all year, and 

ensure that even during winter there will be warm places 

for cultural activities. At the southern edge of the area 

the existing sports field is preserved, as the growing 

number of families might not suffices with only the new 

field planned by the new school on Culture Hill.   

 

Figur 37 Design proposal  

Centrum 

building Second hand shop 

Culture huts 
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7.1  Transports 

Concerning the transports within Kronan Valley the focus should 

be on creating accessibility and not boundaries. Assuring 

accessibility to all housing by car, and complying with the 

municipal government’s guidelines for number off parking lots per 

dwelling, is necessary. However, motorized traffic should not 

dominate and hinder non-motorized traffic. Bicycling should be 

promoted, both through a well-designed network of bicycle paths 

and proper provision of parking and reparation facilities. Public 

transport services should also be promoted as it has potential to 

reduce the amount of car traffic as well as the barrier for non-car 

owners to travel longer distances. 

The road through the area follows the foot of Lulsundsberget, 

passing behind the film studio and thereby making the creation of 

the Culture Square possible. There is a two-direction road cutting 

through the housing area to ensure access to a new bus stop. 

However, the access roads for the housing only allow one-direction 

traffic, making it easier for pedestrians to predict the flows and 

discouraging transit traffic. 

Two new bus stops would be necessary within the area in addition 

to the existing one south of Culture Hill and another one that is 

planned north of the same hill. One would be located just by the 

new centre building, making it accessible along with the Culture 

Square and the second hand shop. The other one would be located 

between the northern and southern housing areas, near the woods 

separating the valley from Kronanbacken. This second one is 

purely meant to make the housing more accessible. On a side note, 

it might be advisable to add a bus stop on top of Lulsundsberget as 

well to ease access for non-car owners. 

As the area is located relatively close to the city centre, bicycle 

should be a sufficient means of transport for many. Therefore a 

fine-webbed network of bicycle path is mandatory. It should also 

be connected to other parts of Luleå, thus four exit-entrances are 

suggested. Additionally all apartment houses and  are equipped 

with a bicycle garage complete with stationary pressure air pumps, 

tools and equipment for reparation and vending machines with bike 

parts. Three more such garages are located by the second hand 

shop, the Centre Building and the Culture Square. 

  

Figure 38 Bicycle repair station and parts vending machine promotes bicycling 
(Freshnessmag, 2012) 

7.2  Housing 

 

Figure 39 – Passive houses in Norway (Bergens Tidene, 2010) 

Looking into the neighbourhoods around Kronan Valley gives an 

impression that most houses are recently built with modern designs. 

The housing of Kronan Valley should therefore also follow modern 

architecture with added passive house technology according to 

figure 39 and 40. Many solar panels will be placed on buildings to 

improve the sustainability. The mostly used material will be 

concrete but wood could also be used on smaller houses to create 

more variation.   

 

Figure 40 – Passive house in Germany (Wikipedia, 2013) 
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Figure 41 – Solar panel car ports (McGurn, 2013) 

Parking spaces can also contribute to the sustainability of Kronan 

Valley, by placing solar panels on the roofs as in figure 41. This 

opens up a for free charging of electric cars, bicycles and also 

contribution to the main electricity usage of the area. If it’s a sunny 

summer day there is a possibility to produce enough solar power to 

be able to sell it for profit. 

The first section is located at the northern part of Kronan Valley 

showing the distance from the big road. It shows that noise will not 

be a problem to the people living in the tall houses nearby. 

A section of a square with a marketplace in the background 

explains the relationship and size of the roads according to the 

environment. In front of the marketplace you can see the small 

pond which collects the groundwater and storm water to prevent 

flooding. 

Last section is a view where you can see the distance between the 

houses and the road that passes in the middle of Kronan Valley 

going east. There is plenty of room for both car and bicycle, 

although there are bicycle roads nearby that are better to use. 

  

Figure 42 Cross-sections 
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7.3  Public Spaces 

To make Kronan Valley attractive, public spaces are crucial points. 

In fact, public spaces have different usefulness as connecting 

different spaces, creating social point of living and then improving 

comfort conditions. In this case, the main public space is located 

around Kronan Studio. This place should be visible from any 

spaces inside the area, meaning, from the different buildings, from 

the supermarket and from the sport centre. The smaller buildings 

should be located close to the square and the higher buildings on 

the back.  

 

Figure 43 - Example of circle bleachers 

Regarding the square more precisely, it would host several events. 

Therefore, each event point would be surrounded by bleachers to 

make it visible.  Regarding the outdoor cinema, it could be possible 

to use The Multi Mill design, from Dutch-based NL Architects, 

which combine theatre and cinema. This cinema could spin round, 

so that people would be able to see any place of Kronan Valley and 

it would be possible to see it from almost anywhere in Kronan 

Valley. 

 

Figure 44 - Dutch-based NL Architects' outdoor cinema concept 

Above, the Multi Mill design which presents a big screen and a 

stage in front of that one. A ramp would allow people to have 

access to the stage or to the seats. With this design, people could 

enjoy the movie or the drama and the events which would take 

place around the stage at the same time.  

 

Figure 15 Links between the outdoor cinema and its neighbourhood 

Regarding the local public spaces, these ones would be semi-public 

and they should be placed in front of buildings to make them have 

access to sun.  

 

Figure 46 - Example of a playground in connection with its neighbourhood 

The local playground could have the same features as the houses 

around, as in the example above, to give the feeling to people that 

this is a private playground. In that way, each playground could be 

linked to its surrounding, and it could be useful for the children’s 

safety. Nature could also be used as playground, so that, it could 

have several utilities, pleasure and addressing the serious safety 

issue of sun protection.   

 

Figure 47 - Example of a natural playground 
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8  Learning and Outcomes 

8.1  Bilal Benabid  

This fieldwork makes me realize how to link climate features, 

context and localization. In fact, at first, I thought that the climate 

challenge was just an environmental issue. Not at all, social and 

economic aspects are very important as well. Sites have to be 

considered as active networks (even green spaces). When we 

change the organization of a site, it has an impact on the 

neighbourhood. When we implant a building, it has an impact on 

the buildings around. A good orientation concerning one climate 

feature, isn´t necessary good concerning the others. We always 

have to see further and that´s why we have to study the entire site 

(regional scale) at first. 

Climates features affect the areas differently. They can´t be studied 

apart. In fact, the climate features are all linked and they´re also 

linked to the context and the location of the studied areas. In our 

case, we had to organize the area around two main places, Kronan 

Studio and the football field. Therefore, we had to find one of the 

best ways to connect the surrounding to those places, and to 

consider climate features at the same time. I also learnt that 

adapting buildings to climate is depending on the location (for 

instance, adapting buildings to climate in a cold area is completely 

different to adapting them in a hot area). As Luleå is located in a 

cold area, the priorities regarding climate features were the sun 

(buildings should admit sun) and the winter winds (protecting the 

areas against them).  

 

 

8.2  Emil Iversen 

From the analysis of the landsacape and climate conditions for 

Kronan Valley it is clear that it is not an optimal for housing 

development. Under Nordic climatic conditions it is preferable to 

build on the lower part of slopes, preferably facing south. In 

Kronan Valley cold air will sink from the surrounding hills, and the 

wind will be channelled into the valley, gaining speed, due to the 

surrounding hills. It is sloping slightly to the north and being 

shaded by the surrounding hills. The soil itself will prove a 

challenge due to its composition and the high levels of water run 

off. All in all, from a landscape and climate point of view, the 

southern slope of Lulsundsberget just west of Kronan Valley would 

prove a better location. However there are noise issues of that 

location caused by the adjacent road and the need of more housing 

in Luleå makes it inevitable that Kronan Valley will be developed. 

Some strategies to cope with these conditions have been presented 

based upon literature studies and simulations of sun exposure for 

different building heights. It is probable that the microclimatic 

conditions can be improved if certain measures are taken. For 

example the shape and alignment of building should have a 

significant effect on the wind conditions, which is the main 

concern. It is however very recommendable to perform detailed 

analysis of the wind patterns of any constellation of buildings using 

Computational Fluid Dynamics analysis to ensure the overall effect 

of the applied strategies coheres with the desired outcome.  

The most important lesson of this project is that what seems to be a 

challenge at first can actually prove to be an opportunity if the right 

mind-set is applied. For instance, the storm water ditches north of 

Kronan Valley are necessary but not very beautiful to behold. 

However, there are other solutions where the storm water is 

channelled into decorative ponds and streams, which can bring 

pleasure to people while solving the storm water problem. 

8.3  Emil Jonsson 

Studying the wind effects in Kronan Valley I found quite 

fascinating since it’s not something that usually comes to mind 

when I’m designing a single building at school. In the future I will 

consider making a more detailed study to gain knowledge of what 

materials to use and where to place the specific building at the site. 

The basic understanding of how the procedure for analyzing the 

area is performed. Might come in handy when I’m out planning 

buildings at areas where weather is unreliable.  

By calculating the sun movement you actually are able to design 

your buildings to make to most use of if during the year. This can 

be very beneficial for humans but also saves energy when the heat 

of the sun warms up the building. Sun movement had a crucial part 

when we were placing the houses in Kronan Valley.  

Analyzing all the different aspects for Kronan Valley was 

altogether a big task, but when divided among a group it could be 

done. By working as a group we learnt a lot and in the future we 

will have good use of our new gained knowledge. 
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