
 
 

 

 

 

 

Martin Engdahl 
Handledare/ Anders Berensson, Adria Carbonell Rabassa 
Supervisor  

Examinator/ Per Fransson 
Examiner 

 

 

Examensarbete inom arkitektur, avancerad nivå 30 hp 
Degree Project in Architecture, Second Level 30 credits 

19 januari 2018
 

 

”Långforsens Naturcenter” 

”Långforsen Nature Center” 
 

 



Dams in Sweden: about 10200 of 
which 2100 are related to hydro 
power

Map showing bodies if water in 
Sweden. Red means unregulated.

We are a nation surrounded and permeated by water, be it streams, rivers, lakes, or seas. We have gone from being gatherers, for whom  shing was essential, to Viking traders, whose longboats travelled far 
and wide, to a society that has used been using streaming water as a power source for almost  a thousand years.
During the early 20th century, however,v we started producing electricity through hydro powerplants. Industrial and civlians sectors alike demanded ever increasing amounts of  power, and subsequentally we 
started building more powerplants.
Today, we have about 2100 powerplants situated on more than 80% of  our streams and rivers. Of  our 25 larger rivers only four are unregulated.

LÅNGFORSEN NATURE  CENTER
Being an avid  y  sher, I have spent many days and nights in the woods and mountains of  
western Jämtland. During the years, I have become more and more aware of  the strain we put 
on nature. On the most basic level there is littering, something that has become increasingly 
common the last ten years. If  we zoom out a bit we have other types of  problems that affect 
the environment on a larger scale. Some are obvious, like the use of  fossile fuels, but others are 
more inconspicuous. I have chosen to react to one of  the less noticeable problems. It is com-
monly thought of  as a clean and renewable resource, but in reality it is extremely harmful to 
nature: hydro power.

Background

“I went to the woods because I wished to live deliberately, to
front only the essential facts of  life, and see if  I could not
learn what it had to teach, and not, when I came to die, discover
that I had not lived. I did not wish to live what was not
life, living is so dear; nor did I wish to practise resignation,
unless it was quite necessary. I wanted to live deep and suck
out all the marrow of  life, to live so sturdily and Spartan-like
as to put to rout all that was not life, to cut a broad swath and
shave close, to drive life into a corner, and reduce it to its lowest
terms.”
      - Henry David Thoreau



The site, being a part of  the Offerdal area, rests on a solid foundation of  slate with a thin layer (less 
than 0.5 meters) of  overburden. Due to the properties of  the material, and the large amount of  avail-
able material after excavation, it is an integral part of  the project. It excels as a roo  ng material, and as 
paving for  oors or outdoor areas. Due to the inherent layering of  clay, the material has a distinct beau-
ty that is often used in architectur.

Slate

The most direct problem with hydro power is the turbine. To generate power, a water  ow (caused by a 
difference in height) runs through a housing with an impeller that in turn is connected to a generator.  
When  sh try to go down stream after spawning in a regulated river, they need to go through the dam. 
A number of  companies have solved this with fauna passages, but at the vast majority of  dams the  sh 
have no other way to go than through the turbine. In Sweden, it is estimated that this kills approximate-
ly 50% of  the spawning salmon (adult or fry) every year.

A hazard

=

On the surface, hydro power is clean and renewable. However, the effects on nature is undeniable. And 
do we really need it? According to the Långforsen owners, Jämtkraft, an upgraded turbine and genera-
tor would provide electricity for about 650 homes every year. That is the equivalent of  a little more than 
1/4 of  the power one modern wind turbine produces in the same period of  time.

Is it necessary?
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About 90% of  Swedens hydro power plants are small scale by de  ntion, which means they produce less 
than 10MW each. Långforsen falls into this category. Comparing the output of  the small scale plants to 
the total output (including large scale plants) you get this: ~1890 power plants contribute about 6% of  
the total, while the remaining, large scale power plants, make up for the rest.

Small scale hydro power effi  ciency

The power plant at Långforsen was constructed between 1917 and 1918, and started producing elec-
trical power for 225 households September 1, 1918. Until a broken dam shut down the plant in 2010, 
the production was conducted with the original mechanical equipment installed almost a hundred years 
earlier. Today, Långforsen is for sale. The owners, Jämtkraft, originally wanted to upgrade the plant, but 
a massive amount of  criticism from the public, political, and commercial sectors  nally prevailed.

Th e power plant
The man made outlet canal is the most distinctive feature of  the site. Starting at the inlet pool just 
above the turbine house, it runs along a north-south axis that stretches across the river Långan to the 
north and hugs its banks to the south. The basic idea for the center stems from here: movement, tech-
nique, materials, and atmosphere is contained within this 200 meter long corridor.

Th e canal
Långan is one of  Sweden’s foremost rivers for  y  shing for grayling and brown trout, but also holds 
pike, perch, arctic char, lake trout, and white  sh. Due to heavy exploitation,  sh stocks have have been 
in steep decline since the 1970s. Due to rising awarness and the work of  several non-pro  t organisa-
tions, however, the future is looking tentatively positive. Långforsen, located at the Långan-Gysån con-
 uence, is currently an area of  interest in talks of  further developing eco tourism in Jämtland.

Th e river Långan

In 2015, 1.6 million Swedes spent SEK 14.9 billion on recreational  shing, including buying gear, trav-
el, food, lodging, etc. This  gure only describes one part of  eco tourism in our country: activities like 
hiking, skiing, hunting, or any of  the hobbies we enjoy in nature are not included. Money is an obvious 
factor, but I wholeheartedly believe nature is to be enjoyed by everyone. A power plant designed to de-
liver electricity to 650 homes, and in an inef  cient and harmful manner at that, should not be allowed to 
destroy something that should be free and available to all.

An alternative
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D
ue to its construction, the shelter can be placed on 

 at ground or in a slope. By cutting the shape to  t 
the slope, you can easilty adapt the shell to the site.
To enhance the notion of being in nature I have opt-
ed to dig out a slate base to put the shell on. This w

ay, 
the shelter becom

es m
ore of a cave, letting nature 

enclose the visitor or all sides.

By using the “w
af e” or “eggcrate” m

ethod, you get 
an interlocking structure that is light yet strong. U

sing 
locally sourced wood cut in a CN

C-router, the shell is 
incredibly easy to assem

ble. The shell is put on an el-
evated surface, such as a rock or brick, to keep it off 
the ground and aw

ay from
 m

oisture.

By excavating the site for the center, and the base for 
the shelters, a large am

ount of raw
 slate is produced. 

The m
aterial can be processed on site to m

ake roof 
panels. The wooden structure is m

ade w
ith hook  x-

ings in m
ind since nail  xings dem

and a higher level 
of precision and is subject to cracking and leaking.on 

t .pt-
w

ay, 

get 
ing 
ll is 
el-
ff 

for 
ed. 
f x-el 
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1. Apartment for two employees
2. Employee WC/shower/washing
3. Employee/back kitchen
4. Guest WC
5. Reception area
6. Resting area
7. Indoor social space
8. Outdoor social space and restaurant
9. Outdoor kitchen with fi replace
10. Wood chopping/fi sh cleaning



Section A 1:100



Elevation East 1:100

Elevation West 1:100



Elevation South 1:50







1. 20mm recycled wood panel
2. 200mm mineral wool
3. 200x45 stud
4. 20mm air gap
5. 20x45 stud
6. 20mm wood panel
7. 1mm waterproof  membrane
8. 1mm abrasion protection membrane 
9. 50mm mineral wool for soil retention
10. 80mm soil
11. Grass/plants
12. Wood panel cap to keep soil in place
13. Panel hook to keep cap in place
14. “Drop nose” sheet metal

Roof

1. 20mm recycled wood panel
2. 45mm wood sleeper with insulation
3. 150mm mineral wool
4. 150x45mm stud
5. 50mm mineral wool outside stud
6. 50x45 stud
7. 5mm weather protection panel
8. 20mm air gap
9. ~60mm mortared slate exterior

Wall

1. 200x200mm concrete core
2. 20mm air gap
3. 50mm mortared slate exterior

Column

1. 10mm slate  oor tiles
2. 2mm underlayment membrane
3. 300/100mm concrete
4. 75mm foam insulation
5. Gravel for water dissipation
6. Bedrock

Floor/slab



Excavating for the center yields about 
700m3 raw slate which is used for roofs, 
walls, floors, and paths.






