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Hockey emerges in  Norway
When did ice hockey come to Norway? 
From 1880 until 1920, Bandy was called 
hockey or ice hockey. Ice hockey as we 
know it today from the 1900s used to be 
called Canadian ice hockey. When ban-
dy is referred  as ice hockey in earlier 
newspapers and books it is not exact-
ly defined when these two sports were 
separated. 

The transition from ice hokey (bandy) 
with 7 and 11 players with ball to ice 
hockey (bandy) with disc took place in 
the winter of 1901 / 02. It is thought that 
a clear distinction between bandy and 
ice hockey took place in the late 1920s.
.

1.1.1

Fig. 1
Hockeyklubben and Skøyteklubben. At Froger, Oslo, 1905.
The teams refereated in the paperarticle.
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Fig. 2
Newspaper note from 1905. Hockeymatch. 
Dagbladet Morning edition 9 January 1905.

Hockey=match
It is first in the last 2 years that it have 
been played ice hockey here in town. 
This quite fun and fast sport that we 
have learn form the Sweeds. As football 
the players are divided into two simi-
lar teams. But instead of playing with a 
ball, you play with a little flat disc that 
you move with a hockeystick towards a 
goal.  At the same time that both teams 
stibes to get a goal, they have to pre-
vent the peer to get one. And this need 
speed, perseverance and quick-witted-
ness to manage. Yesterday the Hock-
eyclub and the hockeyteam of the Ice 
Skatingclub fought againt eachother. 
The first mentioned team have had far 
more practice and they won 5 against 
0. The members of the Ice skatingclub 
showed some good skills and they will 
manage to follow up.

Translation of newspaper note from 1905



New form of ice hockey
The idea of the new form of ice hock-
ey appeared in Norway autumn 1932. 
There were two former Trygg members 
who was in front to grow this sport in 
the country. These were Ludvig Chris-
tiansen and the bandy association’s 
former president Rolf Gjertsen. Trygg 
decided to form a separate ice hock-
ey department, organized with its own 
board and independent economy. 
On 18 September 1934 the Norwe-
gian Ice Hockey Association (NIHF) was 
founded, and on 18 January 1935 Nor-
way was admitted as a member of the 
International Ice Hockey Federation 
(Ligue Internationale de Hockey sur 
Glace, LIHG)

In February 1933, the Ice Skating World 
Championships were held in Trond-
heim. During the breaks, an ice hockey 
match was played. There were as many 
as 12,000 spectators present with his 
majesty King Haakon in front.  But they 
barely came to watch the first regular 
ice hockey game. But it was the first 
game between two cities.  The team 
from Oslo won over the team from 
Trondheim. 

In the autumn of 1933, indoor training 
was attempted.  The team Trygg rented 
one of the gymnasiums at Akershus for-
tress. It was played with wooden pucks 
and gymnastics shoes.

1.1.2 // 1.1.3
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The lack of ice surface 
A new hockey season began in 1933/34. 
Hockey had now got attention in Nor-
way. The press photographers regularly 
showed up at the training sessions and 
the publicity made the audience curi-
ous. But there where lack of ice surface 
in both Oslo and Trondheim. The ice 
hockey players made their demands to 
the City of Oslo, but faced fierce oppo-
sition from the bandy club. In Oslo,  a 
space for ice hockey was allocated at 
Dælengen. The municipality provided a 
usable lighting system. Dælengen is lo-
cated in the part of Oslo called Gruner-
løkka. Today there is a facility here 
named Grunerhallen. And it is the train-
ing arena  of Gruner ice hockey team.  

Osloklubben Strong was the reigning 
Oslo champion in bandy with 7 play-
ers. And the members had an interest 
in the new sport. Strong was  specta-
tors at one of the training sessions at 
Dælengen. They were gripped by what 
they saw. They had to have a executive 
board meeting on whether they could 
take up the new branch of hockey. But 
they did not have time to wait. So they 
quickly formed the Oslo Ice Hockey 
Club. The quickest tactic to recrut play-
ers to ice hockey was to persuad cur-
rent bandyplayers. 

Outside Oslo there were  also  starting 
teams that switched from  one sport to 
the other.  Holmen Sports association 
in Asker and Furuset  Sports associa-
tion  gathered teams. Everything  laid 
in place for it arranging a small series 
between these four teams.

Trygg, Oslo Ice Hockey Club, Holmen 
and Furuset.

Fig.3
Hasle goalkeeper in modern equipment in the 1930s.



Fig. 4
The first Norwegian ice hockey team on board the ship Venus en route to The United Kingdom to participate in the 1937 Ice 
Hockey World Cup. From left: Rolf Gjertsen (President of the Norwegian Ice Hockey Association), Per Dahl, Bjarne By, Eugen 
Skalleberg, Gustav Edvardsen, Knut Bøgh, Ernst Henriksen, Sverre Fjeldstad, Johan Narvestad, Olav Brodahl, Hans Møllegård 
and Ivar Luytkis. The player Karl Agheim was not present in the picture due to seasickness.

The first national 
ice hockey team in Norway
At the end of January 1937, the first 
natinoal ice hockey team was set. In 
February, the Norwegian ice hockey 
team was invited to the World Cham-
pionships in Newcastle, England. There 
were 11 countries particpating. On 17 
February, the Norwegian team played 
its first national ice hockey match. It 
was Czechoslovakia who was Norway’s 
first opponent at Wembley Stadium. 
There were as many as 12,000 specta-
tors in the crowded hall. Norway lost 
the match against Czechoslovakia. They 
also lost the match against Switzer-
land the next day. Norway’s World Cup 
matches were over. But this was the first 
time Norway had participated interna-
tionally in ice hockey. The 1936/37 sea-
son can be considered the first major 
year for Norwegian ice hockey.

1.1.4 // 1.1.5
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Played in secret
Ice hockey was strongly hit when the 
Second World War stroke Norway. It 
put an end to all sports. The Norwegian 
Ice Hockey Association had to suspend 
its activities just as the sport was fac-
ing its breakthrough. But that did not 
prevent it from being run in secret 
and these games became popular and 
better game-wise throughout the last 
years of the war. Although ice hockey 
was played illegally the administrative 
and active sports practice was com-
pletely paralyzed. Many memorable 
matches were played on the waters in 
the forest surrounding Oslo and at the 
ice on the fjord outside the city. Several 
of the players how played in secret got 
their first feel with the game and be-
came part of the ground stone of the 
sport after the war.

Fig.5
Hockey match on the Oslo fjord 



Olympic Games in Oslo, 1952
In 1934, the year the Norwegian Ice 
Hockey Association was founded, the 
Oslo municipality got a sketch of a large 
central sports facility on their table. The 
site proposal was in the slope at Kamp-
en in East of the town. A hockey facility 
was located, precisely where the Hock-
ey arene Jordal Amfi is situated today. 
In 1947, the City of Oslo applied to host 
the 1952 Winter Olympics. The applica-
tion guaranteed that the city of Oslo 
would have the facilities that were nec-
essary. Oslo was granted to arrange the 
Olympic Games they applied for.
The difficulty one encountered in the 
planning of Jordal Amfi was the fact 
that it had no references to lean on. 
Our Swedish neighbors had no experi-
ence that could help us. British and 
Canadian experiences were significantly 
built on the indoor track and the result 
was a combination of Czech experience 
and Norwegian innovation.

The facility was drawn by the architects 
Rinnan &Tveten.  It was built deep into 
the terrain, giving the facility an asym-
metric shape and a particularly intimate 
atmosphere. The original attendance 
that could watch a game was 11,000.
Event-wise, the Olympic ice hockey 
tournament became a Norwegian suc-
cess. And the new facility and the ice 
hockey sport became more popular 
and reached out to a wider public. At 
the time the whole city rode on a wave 
of sports interest.

After Jordal Amfi was built for the 1952 
Olympic Games in Oslo, this was for 
many years the most modern and most 
used home ground when the Norwe-
gian national team played domestic 
matches. In other way, this was also one 
of the venues at the 1958 Ice Hockey 
World Cup, the B World Champion-
ships 1989, the 1999 Ice Hockey World 
Cup, the 2004 Ice Hockey World Cup 
(Division I) and the final qualifying tour-
nament for the 2010 Winter Olympics.

Fig. 6
Photo of arciteckual model of the old Jordal Amfi
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Fig. 7
Photo of the building process of Jordal Amfi.
In november 1951
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Fig. 8
Photo of the building process of Jordal Amfi.
In november 1951
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Fig. 9
Photo of the building process of Jordal Amfi.
In november 1951
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Fig. 10
Photo of  Jordal Amfi, spring 1952.
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Fig. 11
Photo of  Jordal Amfi,  1958.

1.1.6
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Fig. 12
Photo of  the Olympic Games at the ice hokey facility 
Jordal Amfi. 1952
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The road ahead
Sportingly, we hung on very well when 
we went into the 50s. The period 1950 
to 1960, has been described as the 
golden age of Norwegian ice hockey.  
This period left a great mark. After the 
1952 Winter Olympics, Jordal Amfi  was 
considered a magnificent arena. This 
was Norway’s first artificial ice sur-
face. And we had come up to speed 
with the Swedes and their ice arena in 
Stockholm. Swedish players queued up 
to play in Norway. The artificial ice had 
a huge impact on Norwegian hockey. 
Quickly the capacity was filled up. And 
Norwegian hockey was in the wind 
like never before with several different 
players that drew the crowd to the 
games.

They had a new type of player in the 
national team. The ball talents flowed 
to Vålerenga (a ice hockey club in 
Oslo)  like never before. Suddenly we 
had ice hockey national team play-
ers who also represented Norway in 
bandy, handball and on the football 
field. But the hockey community here 
at home wasn’t huge. It was a small 
family. The one artificial surface we had 
on Jordal Amfi had incredible conse-
quences. But it was on the pitches in 
the neighborhoods that the foundation 
was laid. After Vålerenga decided to 
cut out bandy and bet on ice hockey, 
things got going. The club became 
dominating in  Norwegian ice hockey.

Vålerenga was a class of its own and 
their home arena (Jordal Amfi) became 
increasingly important.  International-
ly, more and more ice halls appeared. 
Until the mid-1960s, we also hung on 
well internationally when we were able 
to play evenly with both Sweden and 
Finland. After 1965 we became a b- 
nation. It was not because hockey at 
home had lost its appeal. But that we 
were lagging on the ice arenas. 

As a winter sports nation Norway had 
lost  their advantage they previously 
had.

Artificial ice didn’t fit in Norway. In-
stead, politicians wanted to invest in 
swimming pools and indoor sports 
halls. What impact this had on swim-
ming and handball is evident today. 
After years of fighting to win the 
municipal politicians’ understanding 
of the importance of more artificial ice 
, norwegian ice hockey finally got an 
upturn.  In 1964, Sparta Amfi could be 
inaugurated in Sarpsborg, which was 
the country’s first ice hall.

Then Norway got ice halls in Stavanger, 
Bergen, Asker, Fredrikstad and Furuset 
in Oslo. Norway now had a total of 
seven ice halls. It was at least some-
thing to build on, even though they 
have been bypassed from our former 
competitors a long time ago.

During the 1970s, audiences doubled. 
For the first time, more and more 
spectators flocked to the games. 
Which also led to the media paying 
more and more attention.
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Ice Hockey Regions: 
 
Inland and Romerike  
Middle   
North   
Oslo and east Viken  
Southwest 
West Viken

Ice hockey clubs in Oslo and East 
Viken 
 
Aker Ishockeyklubb 
Borg Ishockeyklubb 
Bøler Ishockeyklubb 
Comet Halden 
Comet Halden Elite 
Driv Idrettslag 
Forward SPK 
Furuset Ishockey IF 
Gamle Oslo Ishockeyklubb 
Grüner Ishockey IL 
Hasle-Løren Elite 
Hasle-Løren IL 
Jordal Ishockeyklubb 
Kråkene Moss 
Lambertseter Ishockeyklubb 
Manglerud Star 
Manglerud Star Elite 
Mølla Inline Hockeyklubb 
Nedre Glomma Ishockeyklubb 
Nordstrand Ishockeyklubb 
Progress IF 
Rosenhoff IL 
Sarpsborg Ishockeyklubb 
Ski IL 
Sparta Elite 
Sparta Sarpsborg IHK 
Stjernen Hockey 
Stjernen Hockey Elite 
Varteig Ishockeyklubb 
Vålerenga Ishockey 
Vålerenga Ishockey Elite

The highest Ice Hockey league in 
Norway is the Fjordkraftligaen, where 
the playoff winner is awarded the 
Norwegian Champion and is awarded 
the King’s Cup,



The main Rules and Structure of 
the game
Hockey at its core is a very simple 
game. You skate, you pass, you shoot 
and you score. 

Objectiv
The objective is to score more goals 
than the opposing team.
A goal counts as one on the score-
board (just like football/soccer). A goal 
is scored when a puck is shot from 
behind the net from an attacking team, 
which is usually defended by a goalie. 

Players
There are 6 players per team on the ice 
at one time (including the goalie).
The game allows unlimited substitu-
tions from the bench during stoppages 
and play.There are 6 different posi-
tions:

Goalie - Their job is to prevent the ice 
hockey puck from entering their net.

Defence players (left &amp right) - 
They are tasked with stopping the op-
posing forwards when their team does 
not have possession of the puck, and 
providing offensive support when the 
team does have possession.

Forward – centre - Responsible for 
taking faceoffs (the way play starts and 
restarts after a goal) to regain posses-
sion and covering the centre of the ice 
at both ends of the rink.

Forward – left &amp right wing - The 
wingers are responsible for play along 
the sides of the rink. They have some 
defensive responsibilities, but are pri-
marily relied upon as goal scorers.

A goal can be scored by anyone on 
the ice, including the goalkeeper.

1.1.9

The Basic Rules
Offside - Play is declared ‘offside’ when 
an attacking player enters into the 
offensive zone before the puck does. 
Both skates over the blue line would 
count as ‘entering’.

Icing - When a team shoots the puck 
from their own side of the centre red 
line and across the opposition’s goal 
line. There is one exception though - 
when a team is short-handed due to a 
penalty, icing is legal.

Faceoffs - Each play begins with a fa-
ceoff and ends when a goal is scored, 
or the referee blows the whistle.

Penalties
Penalties are how players get in trou-
ble with their sticks and bodies. Players 
will serve their penalties in the penalty 
box (sin bin).

A minor penalty is two minutes in 
length. Major penalties and miscon-
ducts are for more serious offences 
and can be for 5 minutes, 10 minutes 
or a full match.

Whilst a penalty is being served, the 
opposing team receives a man advan-
tage called a ‘power play’. A power 
play lasts for the duration of the pen-
alty. In the case of minor penalties, the 
power play will end early if the team 
with the man advantage scores a goal.

Penalties can be for stick fouls such as, 
high sticking, hooking and tripping.
Penalties are also for body fouls, in-
cluding holding and roughing.
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Penalties to avoid:

Roughing – 

Hooking – 

High sticking – 

Tripping –  

Interference –     

Spearing – 

Charging – 

Holding – 

Fighting – 

striking an opponent with a 
hand or fist.
obstructing progressive play 
by ‘hooking’ an opposing 
player with your stick.
laying with your stick above 
shoulder height or the goal 
cross bar.
using body parts or your 
stick to cause an opposing 
player to fall over.
obstructing a player not in 
possession of the puck.

stabbing at an opponent 
with your stick (regardless 
whether this makes contact 
or not).
jumping or taking over 
three strides to violently hit 
a player and separate them 
from the puck.
grabbing an opponent to 
hold them back.
partaking in a physical alter-
cation. Often when punches 
are thrown.

Fig. 13. Players positions.

Fig. 14. Ice rink sectioning.



The Equipment
Ice hockey equipment is mandatory 
to play, as it protects players against 
injury from falls, bumps and bruises. 
Ice hockey also requires many player 
equipment to protect them from injury 
during play. As the goal is defended 
by the goalie, he also wears certain 
protective equipment for protection 
and safety, because the goalie has the 
responsibility of keeping the ball out of 
the net. 

1.1.10 // 1.1.11

Skates
Stick
Mask
Chest protector
Neck guard/throat protector
Goalie jock
Knee pads/thigh guards
Leg pads
Blocker
Catching glove
Shorts

Skates
Helmet
Stick
Gum shield/mouth guard
Neck guard
Shoulder pads
Elbow pads
Shin guards
Shorts
Gloves
Jock

Goalie -

Player - 

Making sure the kit fits properly is cru-
cial. Equipment that fits correctly is not 
only more protective, it is also more 
comfortable and allows to perform 
better.

A lot of equipment is needed. And 
there are some distinctions of the 
equipment of a player and to the 
goalkeeper:

Fig. 16.
Photo of  Hasle / Løren Ice Hockey Elite player
Photo: Hasle / Løren Ice Hockey Elite facebook page.

Fig. 15.
Photo of  Hasle / Løren Ice Hockey Elite goalkeeper
Photo: Hasle / Løren Ice Hockey Elite facebook page.
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Wardrobe culture
The locker room binds the players to-
gether. Turn the sport into something 
more than just training. In the dressing 
room walls sits the story. Culture. No 
one knows Norwegian sport better 
than an old wardrobe wall. No one 
understands the basic values of sport 
better than the same wall. 

The music in the wardrobe is deafen-
ing. The A-team captain has turned 
up the volume. The music is pound-
ing. The youngsters are sitting with 
big eyes. The old boys, the locker 
room teachers, show how it’s danced. 
It’s straight from the liver.It’s honest. 
Open. And real.

You will get a “fine” unless the ward-
robe or equipment is properly ar-
ranged. The regulations hang on the 
door.

No remarks or warnings are operated 
here. The executioner is brutal. The 
learning effect is formidable. Culture.

The steam from the shower looks 
out into the locker room. You hear a 
scream after a random pick has been 
given a whip with a towel in there. 
Probably undeserved. Yet completely 
accepted. It’s the locker room. It’s the 
room at the very heart of the club. It’s 
the room in the hall that brings to-
gether a team. Every single day. Every 
night. Year after year. Season after 
season. It’s the symbol of the commu-
nity. The symbol of unity.

Fig. 17.
Photo of  Hasle / Løren Ice Hockey Elite warderobe
Photo: Hasle / Løren Ice Hockey Elite facebook page.
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Hasle / Løren IL :
History

Hjalmar Johansen and Roald 
Amundsen, skier Lauritz Bergendahl 
and ice skater Oscar Mathisen. From 
England came impulses that brought 
sports such as football and tennis to 
the country.

They were probably affected by this 
development, the thirteen boys who 
on a summer’s day in 1911 at the 
intersection of Økernveien and 
Ulvenveien founded Hasle Fotballklub. 
The date was July 1. 

The “solemnity” is how  Erling Østedal 
described this moment. He had a huge 
impact for the club over several 
decades. The club found its place in 
what was then called Norges 
Riksforbund for Idræt, later Norges 
Landsforbund for Idrett ( now Norges 
Idrettsforbund ), which at the time was 
the only umbrella  organization for 
sports in the country.

Ten years after Hasle Fotballklub was 
established, some young men met in 
Rosengren’s market garden on Økern-
veien and founded Økern Sport- og 
Atletklub. At this time, Norwegian 
sport was organized in Landsforbun-
det. Inspired by the strong rise of 
the labor movement in Norway, the 
Arbeidernes Idrettsforbund (AIF) was 
established in 1923. Hasle was a mem-
ber of Landsforbundet, 

Økern – which later changed its name 
to Løren Sportsklub – joined the AIF. 
The club played football from the be-
ginning, and from 1914 also skis. Later, 
bandy, handball and ice hockey ap-
peared on the program. Hasle Ski- og 
Fotballklubb co-founded the Norwe-
gian Bandy Association (in 1920) and 
the Norwegian Ice Hockey Association 
(in 1934).

1.2.1 / 1.2.2 / 1.2.3 // 1.2.4

Facts
Hasle-Løren Idrettslag (Hasle-Løren IL) 
are a club that offers organized sports 
in several branches for kids and adults.  
They have around 1900 members and 
has a nice growth that they expect to 
continue with everything that happens 
in the local area. Hasle-Løren IL offer 
football, ice hockey, skiing, indoor ban-
dy, handball, cycling and multisport. 
They are located at Løren Idrettspark in 
the east of Oslo, Spireaveien 3.

Values, vision, goals and ideas
Hasle-Løren Idrettslag bases its activity 
on  values for Norwegian sports:
Sports enjoyment, community, health 
and honesty. The  club is run according 
to the organisational values of sport: 
volunteerism, democracy, loyalty and 
equality.

Hasle-Løren has a vision to become 
Groruddalen’s most important arena.

One of their long-term goals is that 
they want the club to be a natural 
meeting place for those who want to 
engage in activity.

And a point in their business idea is 
that they want to facilitate a good 
club environment and create healthy 
attitudes that make Hasle-Løren IL 
perceived as a good contributor to the 
local community.

Hasle / Løren IL History
Hasle-Løren was originally founded in 
1911, and have a long and rich history.
An important stimulus for Norwegian 
sport was the dissolution of the union 
with Sweden in 1905. The national 
feeling was strengthened. The country 
needed something that could help 
create a stronger national identity. 
Norwegian nature and outdoor 
activities were important factors in this 
process. The great heroes were polar 

The idea of an ice hockey rink
Hasle Fotballklub moved from place to 
place, in a field at Økernkrysset and a 
field next to Økernveien, until the club 
in 1921 gained entry into a potato field 
at Hasle, in the area between Fryden-
bergveien, Hasleveien and Seljeveien. 
This was part of the property of AS Per 
Kure, Norwegian motor and dynamo 
factory. 

The story of the Hasle course began 
as a summer activity. From the start, it 
was all about football. When the club 
recorded ice hockey on the program

in 1934, the idea of an ice hockey rink 
arose in the area.

The aids were simple. A hose was laid 
from the factory building that one 
could spray an ice surface. There were 
stable winters at this time, and ice 
laying could begin as early as October. 
The lighting conditions were not much 
to boast about compared to today’s 
requirements. 2 posts on one long 
side each with a 250 watt lamp. The 
grandstand on the track was made of 
discarded railroad sleepers.

Fig.1. 
Ice hockey match at Haslebanen when it was newly 
opened in 1946.
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Today’s location of 
Hasle / Løren ice hall

Hasle outdoor ice 
surface until 1963

0m.      100m.    200.m 

Fig.2. 
Orthophoto from 1948

Hasle / Løren  Ice Hockey
Hasle-Løren is one of the oldest ice 
hockey clubs in Norway dating back 
to 1935 under the hub “Hasle”. Hasle 
played their first Norwegian Champi-
onship in ice hockey in 1940 against 
Grane. The club had its great period 
in the mid-1970s when the club took 
three king’s trophies and became 
league winners three times, in 72, 74 
and 76. Ice hockey has been the club’s  
pride. The club created several legends 
such as “Hesten”, “Bjerka”, and “Kræsj”, 
and was almost invincible throughout 
the 70s. 

In 1986, a new ice hall at Løren was 
opened, Lørenhallen, with a spectator 
capacity of 1500. The new hall did not 
provide any immediate success for the 
A-team, and Hasle-Løren was relegat-
ed in 1987. The club remained in the 
elite league from 1990 to 1992 and was 
promoted to the top division before 
the 1996–97 season. Hasle-Løren was 
back in division one from 1997, where 
the club is also today. Since the 2000s, 
the A-Team has been in the 1st Divi-
sion and in recent years established 
itself in the top half of the division with 
ambitions of getting to the “ Kvalikk” of 
the Get-Ligaen.

The women’s team became Norwe-
gian champions for the first time in 
the club’s history on 27 March 2022 
in Grünerhallen, after beating league 
champion and big favourite Stavanger 
Oilers 4-1. 

Then came Hasle-Løren Ice Hockey 
Elite. In 2016, the requirement from the 
Norwegian Ice Hockey Association was 
that all ice hockey teams in the perfor-
mance part of the Norway had to be 
established as separate organisations. 
This requirement came so that senior 
teams in the top divisions will not draw 
the width department of the club with 
them if they themselves are to have 
financial problems. On 11 April 2016, 
Hasle-Løren Ishockey Elite was there-
fore founded and established as an 
alliance sports team with Hasle-Løren 
Idrettslag.

New location
When the war of 1940-45 ended, the 
two sports federations were merged 
into an organization – Norges Idretts-
forbund. In places where there were 
two clubs of the same name, the 
youngest had to change the club’s 
name. Hasle AIL then became Løren 
Sportsklubb.

After the war, both clubs lost their 
courts. One went for regulatory pur-
poses and the other went to the ex-
pansion of the nearby factory. During 
the war, the Norwegian Trotting Com-
pany had acquired Refstad gård. 

This trade, like many others, became 
victims of concession processing. 
Because of the sport’s attitude during 
the war, they got free land. The sport 
would get 2.47 acers (10,000 sqm.) by 
Refstad Gård. They were supposed to 
get a plot of land on the downside of 
Løren School. However, due to the 
wholesale trade being moved from 
Grøland to Økern, the sport did not 
get this plot. The plot was moved to 
where Løren Idrettsanlegg is today.

In 1963, the two clubs were merged 
into one – Hasle-Løren Idrettslag.
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Program criteria 
and halltype

Ice Facility
In Norway there are currently 49 indoor 
ice surfaces in daily use, with great in-
terest from all over the country there 
is a need for even more in the time 
to come. Ice halls are very costly, and 
there are therefore often time-consum-
ing processes from idea to the realiza-
tion of a project.

Ice Rink size:
The ice rinks in Norway can be the size 
(according to the rule book):

Width: 26 – 30 metres.
Length: 60 metres.

Energy:
Ice halls are facilities require a lot of 
energy, and there is a strong focus on 
reducing energy costs in this type of 
project.

Height under the ceiling:
There should always be my 5.5 meters 
free height all over the course (the sim-
plest training halls without spectator 
spaces can have 5 m free headroom). In 
larger audience halls, the ceiling height 
should otherwise be min 7.5 meters (but 
e.g. cube can be placed down to 5.5 
meters). Sufficient consideration must 
be given to sight lines for the public.

Universal design:
All ice halls must meet universal design 
requirement

Grandstands:
All halls should have grandstands. Sim-
ple gyms (preferably hall no. 2) should 
accommodate 200 spectators. Halls 
for games up to the 1st division should 
have a capacity for 1,000 spectators.

Wardrobe size: min 40 sqm + shower/
toilet.

Wardrobes:
At least 6 ordinary changing rooms will 
be required in each hall if gambling 
funds are to be sought.
Wardrobe size: min 40 sqm + shower/
toilet.

 Judge wardrobes: 2 including shower/
toilet. These must accommodate at least 
5 people with a bench space. 

Since girls’ hockey is rapidly growing in 
many places, it requires better ward-
robe capacity. This must be taken into 
account when planning the number of 
wardrobes for new facilities, or if facili-
ties are to be rehabilitated.
Access to the changing rooms should 
be from a time when you can wear out-
door shoes. From the changing rooms 
to the ice, you should not go through 
areas where you wear outdoor shoes. In 
other words, you must separate clean 
and dirty zones to/from wardrobes.
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Fig.1. Hall types / categories of ice Hockey facilities by NIHF. 
         Program needs
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Practice Rink
Main entrance
Players entrance
Maintenance Yard
Parking
Players parking
Staff parking
Bus parking
Storage
Bicycle parking

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

IIHF - hall type: Small Size
Practice Arena with one ice Surface

A relatively low-investment solution to 
bring an ice rink to a smaller commu-
nity, or to add to the ice time needs 
in a larger community, with existing 
ice rinks already in place. It should be 
centrally located within easy reach of 
all the population it serves. 

This facility is still primarily designed 
for practice, although of course games 
and scrimmages are possible. 

Less than 200
Practice and some 
scrimmages 
One ice surface, ideally 
full-size (30 m X 60 m) 
2.9 acres (ca 12 mål)

Seating Capacity -
Purpose -

Features -

Land needed -

1.3.3

Fig.2. 
IIHF - hall type: Small 
Size. 3D illustration.

Fig.3. 
IIHF - hall type: 
Small Size. 

Fig.4. 
IIHF - hall type: Small 
Size. Section

Fig.5. 
IIHF - hall type: 
Small Size. 2 floor.

Fig.6. 
IIHF - hall type: 
Small Size. 1 floor.
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IIHF - hall type: Medium Size

 

 
 

 
 

 
 

Practice Arena with two ice Surfaces

This is still a fairly economical solu-
tion to fulfill the ice-time needs of a 
larger community or of several larger 
neighborhoods. It should be cen-
trally located within easy reach of all 
the population it serves. This facility 
is still primarily designed for practice, 
although of course games and scrim-
mages are possible. 

The two ice surfaces in this facility also 
allow for more public skating 
hours, as well as giving a possibility to 
set one rink up for figure skating or 
short-track.

Less than 200
Practice and some 
scrimmages 
Two ice surfaces, at least 
one should be full-size 
30m X 60m, the other 
could be smaller
5.2 acres (ca 20.2 mål)

Seating Capacity - 
Purpose - 

Features -

Land needed -

1.3.4.

Fig.7. 
IIHF - hall type: Medium 
Size. 3D illustration.

Fig.8. 
IIHF - hall type: 
Medium Size. 

Fig.9. 
IIHF - hall type: Medium 
Size. Sections.

Fig.10. 
IIHF - hall type: 
Medium Size. 2 floor.

Fig.11. 
IIHF - hall type: 
Medium Size. 1 floor.
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IIHF - hall type: Large Size

 
 

 

Small Competition Arena with 
Practice Rink

Competition Rink for junior or lower 
league games, could also be used for 
senior team scrimmages or friendly 
games. Can also be 
used for Division II and III IIHF events, 
provided enough temporary team 
facilities (changing rooms etc.) can be 
installed. The 
facility’s separate practice surface 
allows for more ice time for various 
purposes for the local community.

Less than 1500
Lower league and Junior 
games, Senior scrim-
mages, plus an addition-
al practice rink for the 
community 
Two ice surfaces, one is 
full-size 30m x 60m with 
tribunes and service 
facilities, with full score-
board, PA System, etc. 
The practice rink can be 
a smaller surface with 
more minimal infrastruc-
ture.
6.1 acres (ca 24,3 mål)

Seating Capacity - 
Purpose - 

Features -

Land needed -
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Fig.12. 
IIHF - hall type: Large 
Size. 3D illustration.

Fig.13. 
IIHF - hall type: 
Large Size. 

Fig.14. 
IIHF - hall type: Large 
Size. Sections.

Fig.15. 
IIHF - hall type: Large 
Size. 2 floor.

Fig.16. 
IIHF - hall type: 
Large Size. 1 floor.
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Practice Rink
Main entrance
Players entrance
Maintenance Yard
Parking
Players parking
Staff parking
Bus parking
Storage
Bicycle parking

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

IIHF - hall type: Xlarge Size
Full Competition Arena with One 
Practice Rink

Competition Rink for any league 
games and senior competitions. Can 
also be used for Division I, II, or III IIHF 
events, provided enough team facilities 
are available or can be installed 
temporarily. The facility’s separate 
practice surface allows for more ice 
time for various purposes for the local 
community.

Approximately 3000 - 
6000
All League and Junior 
games, Senior games, 
Division I, II, or III IIHF 
championships, plus an 
additional practice rink 
for the community 
Two ice surfaces, one is 
full-size 30m x 60m with 
tribunes and service 
facilities, with full score-
board, PA System, etc. 
The practice rink can be 
a smaller surface with 
more minimal 
infrastructure.
8.0 acres (ca 32,3 mål)

Seating Capacity - 

Purpose - 

Features -

Land needed -
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Fig.17. 
IIHF - hall type: XLarge 
Size. 3D illustration.

Fig.18. 
IIHF - hall type: 
XLarge Size. 

Fig.19. 
IIHF - hall type: XLarge 
Size. Sections.

Fig.20. 
IIHF - hall type: XLarge 
Size. 2 floor.

Fig.21. 
IIHF - hall type: 
XLarge Size. 1 floor.
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Ikke glem barna!

Stort behov for idrettsanlegg på Økern 
og Løren.

Må bygges flere idrettshaller, 
etterspørselen større enn tilbudet

Hasle-Løren fåreslår: Fotball på Økern Torg 

Byråden vil busse Hockeyspillere til 
andre haller 

Må leve med bar bakke

Stor støtte til Hasle-Lørens Halldilemma

Zuccarello: - Det er håpløst

NHL - stjerna og lørengutten Zucca med råd 
til byrådet: - Gi unga på Løren to ishaller!

Hasle/Lørens barn og unge mister ishallen 
sin i to år. Kommunen sier nei til midlertidig 
løsning mens ny hall bygges

Har Oslo kommune glemt barna?

Frykter dødsdom for klubben

Oslo kommune bygger vekk barn og unges 
oppvekst på Økern, Refstad og Løren.

Skuffet over byrådets prioritering. 
- Må ha hall nå!
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Lørenhallen stengt på grunn av fukt 
og soppdannelse. /0 barn må på 
hockey-camp i andre ishaller. (NO)
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Legend:

0m.         40m.           80m 

Fig. 1.
Situation drawing of ice hall.  Drawing from 1985.

Program
Løren Ice Hall is located in Lørens 
Idrettspark.The ice hall is located in 
the south - east of the park. The hock-
ey part of the entire sports complex 
consists of two structures, the hall itself 
and a smaller single-standing building. 
The smaller building consists of 
changing rooms, offices and is in 
conjunction with the cooling system 
for the hall. Between these volumes, 
space is set aside for parking. On the 
west side of the hall is snow/ice depot. 
This is where the ice maker drives out 
excess ice.
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Fig. 3.
Program, 1 floor.

Fig. 2. 
Program, 2 floor.
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Fig. 4. 
Photo: Facade, west and north.

Fig. 5. 
Photo: Interior, ice rink and grandstands.



Fig. 6.
Photo: Facade, East and north.

Fig. 7. 
Photo: Interior, ice rink and ice maker.



Rooms and spaces:
The hall room (consisting of ice surface 
and grandstands), wardrobes, gym, 
storage rooms (hockey equipment, 
optional equipment for training), 
toilets, grinding room, meeting room, 
café room, kiosk, kitchen, practice 
shot area, technical room, ice machine 
room....  

In the hall room itself, it is the ice 
surface that naturally occupies most 
of the space. In the same room there 
are placed concrete stands with some 
places has plastic seats. The stands are 
concrete elements of various lengths 
that are fastened together.  

The underside of the stand is used as 
storage rooms and technical instal-
lations. Here, the different age levels 
have some opportunity to store equip-
ment such as combat suits. 

There are a total of seven wardrobes in 
the facility. Four wardrobes are located 
on the west side of the hall. The re-
maining three are in the smaller free-
standing building located north of the 
ice hall.

2.2.2 // 2.2.3

Fig. 8. 
Original plandrawing, room layout in the west side of the hall.



Structure:
The hall’s outer dimensions are approx. 
72m x 40m. And has an area of about 
2880m2. The long sides have a height 
of 7.2 m. Gable height is 11m. 

The ice hockey hall has a steel con-
struction with the support of a base 
made of concrete. The base is about 
3m high and act as a fundament for 
the load-bearing structure.  On the 
inside of the  base” is the steel skele-
ton structure attached. There are HEA- 
Steel pillars with a center distance of 
6m on the long sides of the hall. On 
the short sides the center dimension is 
6,5m

In some places diagonals are inserted 
into the system. The framework takes 
vertical loads and shear forces. Beams 
are fixed on the top of the pillars and 
span between the two-long sides of 
the hall. The beams consist of several 
steel parts with different dimensions 
that are assembled. On the top edge, 
the beam has a shape resembling 
a gable roof. And it has a hanging 
framework. On the upper end side of 
the spanning beams other beams are 
mounted horizontally, connecting the 
frames together and stabilizing the 
entire structure.

Fig. 9.
Original drawing, section with structure.
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Fig. 10.
Original drawing.





2.2.3

Fig. 11.
Original drawing. Sections and facades.

0m.                                                             20m.                                                                40.m 





Materials:
In the structure is used concrete and 
steel. The concrete base is exposed 
and has a light grey expression on 
both inside and outside. The steel pil-
lars are exposed on the inside and are 
treated with a blue fire retardant paint. 
The façade is divided into two parts. 
Exterior cladding is corrugated iron 
sheets that are surface treated in two 
different colors. A shade of blue and 
grey. Inside are also metal plates, these 
have a white appearance. Externally, 
the roof is also covered with corrugat-
ed iron sheets. The grandstands are 
individual concrete elements that are 
attached to a frame. In profile, these 
have a “V” shape.  Other basic mate-
rials are white painted leca, aluminum 
cover that hides the interior roof struc-
ture and the concrete floor.

Qualities
The relationship that is between the 
game and the spectators is a good 
quality. The grandstand is located close 
to the game surface. This causes the 
spectators to have a close relationship 
with the active game. Here you can 
stand close to the ice surface if desired. 
Another good feature of the hall is 
where the café is located. This 
public café room is positioned so that 
it occurs a good relationship with the 
ice surface. In this group you have a 
good overview of the game.  If it is a 
very cold winter day, it can be quite 
cold to sit in the hall room. Then it is 
good to have the opportunity to buy 
a cup of cocoa or coffee and still have 
the opportunity to watch the training 
or the game from this area.

2.2.4 / 2.2.5 // 2.2.6 / 2.2.7

Fig. 12.
Original drawing. Section, wall segment.



USE:
Hasle / Løren ice hall is widely used. 
It is the training arena for  many age 
groups.
From the age of 4, you can start at 
the ice hockey school.  From the age 
of 7 they begin with teamplay.  U7 – 
U18. The A- team, Hasle/ Løren Elite 
consists of players with  aged from 18. 
Most boys play hockey. But in hocky 
school it is well mixed between boys 
and girls. When the kids start with te-
amplay, there is a minority of girls. But 
in recent years there have been more 
and more girls who want to contin-
ue.  Hasle / Løren does not have clean 
boys’ and girls’ teams at the young-
est age levels. But from years?..... the 
genders are separate.  In some periods 
it is also possible for the general public 
to  use the ice surface. With a period 
of approx. 2 hours. 
The ice must be primed by the ice 
maker between each training session. 
It  drives onto the track from the west 
side. Here it spray water over the path 
while scraping away excess ice.

Time spent:
As a hockey player, you spend a lot of 
time in the hall. Usual there are be-
tween 2-3 trainings per week. It is dif-
ficult to predict exactly what days the 
trainings fall on, as both time and day 
can vary from week to week. Every-
thing from 08 on  the morning to 20 in 
the evening, Monday – Sunday.  There 
are many training teams that need to 
book the ice surface due the week. 
And it can be difficult to combine 
training, matches and cups throughout 
the season.  In the higher age stages, 
the exercises setion usual are longer. 
No longer ice time, but where pri 
workout or exercises with appliances 
are on the program.  
On the second floor there is a kiosk. 
This is almost open every day. A lot of 
time is spent here. Here parents sit and 
talk, meetings and seasion endings is 
arranged. And the children at the ice 
hockey and other sports in Hasle / 
Løren IL stay at the kiosk. This area is a 
focal point for the entire club. 
The season lasts from about Septem-
ber to April. Hasle / Løren hall does 
not have “summer ice”. The ice is 
removed during the summer months. 
During this period, the ice surface is 
widely used for indoor bandy training.
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Strengthening public programmes
The development of Hovinbyen with 
a large proportion of dwellings pro-
vides a need for a number of new local 
functions.  A fully developed Hovinby 
will have 27,000- 40,000 new homes. 
Hovinbyen must follow up the large 
population growth with adequate and 
good buildings and areas for pub-
lic purposes, important for health, 
well-being and an active life. To be 
on the current average for Oslo, 6-11 
new multipurpose halls must be built 
in addition to those that exist and are 
planned today.  

Social sustainability 
Social sustainability includes equal 
access to important common benefits 
such as public spaces, public transport, 
schools and kindergartens. These are 
qualities that are essential for people 
to stay in the area for a long time and 
through several phases of life. Access 
to parks and green spaces also has an 
impact on public health.  In addition 
to the basic functions, it is crucial to 
strengthen cultural, sports and leisure 
facilities as part of urban development. 
These are qualities that cause residents 
to actively participate in the local com-
munity, which is an important factor 
for housing quality and social con-
ditions.  The population needs good 
meeting places for both organized and 
disorganized activity.

Co-use
Through deliberate localisation and 
good co-use solutions, facilities can be 
used for several activities at different 
times of the day. Through co-location, 
different purposes can benefit from 
each other and thus contribute to 
efficient land utilisation and efficient 
use of the municipality’s investments, 
without compromising on quality and 
land use. For example, a multipurpose 
hall in connection with a school can 
meet both the gym needs and provide 
better coverage for indoor sports sur-
faces in the urban area.Coordination 
of school, sports and outdoor activities 
facilitates more activity during school 
hours and more efficient land use 
through several user hours.
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Moisture handling mechanisms in ice rinks 
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Abstract. The paper addresses the moisture handling function in ice rinks. Dehumidification has an 
important role in ice rinks to avoid structural damages and maintain a sustainable indoor environment. Field 

measurement analysis in a number of ice rinks in Sweden is performed, showing the indoor climate 

dependency on the ambient conditions. Indoor temperatures vary between +5°C to +10°C and humidity ratio 

between 2.5 to 6.0 gH2O/kg of air. [1] Moisture source evaluation shows that the most critical load is imposed 

by air leakages, while internal loads such as people can generate peaks but have a short-term nature. Control 

strategy of the dehumidification equipment has a significant impact on the appropriate humidity level and 

moreover poor controls can easily lead to a 30% energy penalty. [2] [3] In ice rinks it is concluded that the 

acceptable setpoint is in the range of 0°C to 2°C dewpoint temperature. 

1 Introduction 

Ice arenas are a special type of sports facilities where ice 
is of the central interest, maintained by a refrigeration 
system. In modern ice rinks there are several requirements 
to provide a safe and satisfactory experience for the users, 
and it involves at least five major technical systems to 
provide that. These systems are: 

• Refrigeration 
• Space and hot water heating 
• Ventilation 
• Lighting 
• Dehumidification 

 

Fig. 1. The ”big five” energy systems in a typical ice rink. 

The importance of these systems is not only explained 
by the provided functionality but they also represent more 
than 90% of the total energy usage. [4] 

This paper focuses on moisture handling in ice rink 
application with the aim to investigate the importance of 
dehumidification function. Most of the results are derived 

from a research project with the name  NERIS, which is 
an abbreviation based on Nordicbuilt: Evaluation and 
Renovation of Ice halls and Swimming halls – NERIS, the 
project aim was building a knowledge bank related to 
moisture handling in ice rinks and swimming halls. The 
authors1,2 took active part in the project which was 
finished in 2019. 

1.1 Moisture related issues 

A season of an ice rink is typically between August to 
March, but some arenas run year-round. In modern arenas 
dehumidification is a must in order to control the quality 
of the indoor air, keeping it at acceptable level and 
avoiding problems due to the presence of moisture. 

Air moisture mishandling can cause long-term 
problems such as degradation of structure materials, 
corrosion of metal, rotting of the wooden structures and 
development of fungi and bacteria. 

 

Fig. 2. Mould growth on the ice rink structure. 
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Arenas are challenged to keep a safe and good sheet 
of ice when the indoor humidity level or dew point 
increases to a point that is well above freezing, because 
the rate at which frost builds up on the ice also increases. 
To keep the ice from being too soft, operators are forced 
to run the ice plant at very low temperatures, resulting in 
the easy build up ruts and heavy snow accumulation from 
skaters. Typically these periods that require colder ice are 
the same periods when the outdoor temperatures are 
elevated; which negatively impacts the ice plant’s 
efficiency and the total hours of operation. [5] 

 

Fig. 3. Fog in an ice rink. 

Inadequate moisture removal can lead to 
dissatisfaction of skaters and spectators because of 
processes like ice surface softening, drippings from 
beams, condensation on the protective glass and even fog. 

1.2 Energy usage 

Apart of functional challenges, dehumidification in ice 
rinks is still a very delicate subject in terms of energy 
usage concerning these buildings, according to an 
extensive statistical investigation dehumidification 
represents about 6% of the total energy in a typical ice 
rink. [4] 

Dehumidification energy usage data per season in 
several ice rinks is plotted in Fig.  4. The variations that 
can be observed between the ice rinks may be dependent 
on factors such as the moisture load, the control strategy 
or the season length. By only analyzing this plot it is not 
possible to conclude what is the influence of each factor. 
However, these ice rinks are of similar size and made for 
similar purpose, with insulation, which indicates that the 
before-mentioned factors can significantly affect the 
energy-efficiency of an ice rink since the total 
dehumidification energy usage ranges between 55 to 158 
MWh. 

 

Fig.  4. Dehumidification system energy usage in 7 ice rinks.  

2 Indoor climate Field measurements 

An important part of the project was analysis of the field 
measurements. Available indoor climate data from 8 ice 
rinks near Stockholm was used for the season 2015/16 
(around 8 months). Resolution of the data is 5 minutes, 
therefore the results include the dynamic effects. The 
sensors are permanent and measure temperature as well as 
relative humidity and are placed by the wall at about 2m 
height. [1] 

2.1 Indoor temperature 

Fig.  5 shows the indoor temperature profiles averaged for 
a month. In the beginning of the season it is normal that 
the temperature level is up to 12°C, which obviously leads 
to high thermal load at the start-up. Once the refrigeration 
system has started to cool the rink floor, the temperature 
drops in the arena room. There is, however, a considerable 
thermal mass to work with when rink floor, building, etc. 
are at "summer temperatures". Most smaller ice halls, 
where the climate is controlled, keep controlled air 
temperatures in the range of 5 to 10°C during normal 
operation. In some cases where the ice halls are 
uninsulated, the temperature in winter can drop 
significantly.  

 

Fig.  5. Monthly average indoor air temperature. 

The indoor temperature trend is similar for all ice rinks 
studied. It is only in ice rink 4, where the temperature 
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drops much more during the cold period, which is due to 
an uninsulated building. Interestingly enough, this is the 
warmest ice rink in the beginning of the season and among 
the coldest in the end, which illustrates challenges with 
uninsulated ice rinks without climate control, i.e. 
influence of the ambient climate is much more significant. 

2.2 Relative humidity 

In Fig. 6 the monthly average relative humidity (RH) 
inside each ice rink is illustrated. By obtaining an 
additional information about the installations it can be tied 
to the graph that some ice rinks have RH-control, like ice 
rinks 1 and 2, where RH is around 70% all season long. 

For most ice rinks the RH value is decreasing until 
October after that levelling out, like in ice rink 3, 6, 7 and 
8. This is associated with the fact that the dehumidifier is 
running full capacity at the start of the season and as the 
load is decreasing with the ambient temperature and the 
associated humidity load the indoor RH decreases. Rink 5 
stands out, having a completely different pattern than the 
others, which is due to the control strategy being based on 
humidity ratio, rather than RH-value. Control strategies 
will be further discussed later in the paper. 

 

Fig. 6. Monthly average relative humidity. 

2.3 Humidity ratio 

With indoor temperature changing over the season but RH 
staying flat the absolute moisture content is going to vary. 
By using the temperature and relative humidity data from 
above, the water content per kilogram of wet air has been 
calculated according to the following equation: 

� � ��
����

� �������
������������

   (1) 

In a typical ice rink to avoid excessive condensation 
on ice and surfaces, the recommended upper limit of 
humidity ratio is 4.3 g H2O per kg of air (2°C dewpoint). 
While it is not required to perform an active 
dehumidification if the humidity ratio is below 3.7 g H2O 
per kg of air (0°C dewpoint) because this would cause 
additional evaporation of water during ice maintenance 
(resurfacing). 

 

Fig.  7. Monthly average humidity ratio. 

As can be observed in Fig.  7, in the beginning of the 
season most arenas have moisture levels well above the 
upper limit 4.3 g H2O/kg of air, that is explained by 
insufficient dehumidification capacity or poor controls. 

Later in the season, indoor air in all arenas becomes 
drier following the trend of outdoor conditions, which 
gives a clear indication that indoor climate in real ice rink 
installations has a high dependency on the ambient 
climate. 

3 Moisture load 

Understanding where moisture load is generated is crucial 
for sizing dehumidification function appropriately, and 
this research addressed this matter with several methods, 
and for the most relevant moisture sources. 

3.1 Infiltration 

The temperature difference between indoor and outdoor 
climates and the height of the building can cause a 
significant air pressure differentials across the building 
envelope of an ice rink, so-called “stack effect”. [6] Leaks 
through the building envelope allow warm and moist air 
to infiltrate continuously in the summer, e.g., conditions 
when temperature indoors +8°C and outdoors +25°C  

A practically convenient and accurate method to 
evaluate the air leakage is based on CO2 concentration in 
air. By doing measurements for a certain period of time, 
occupation periods can be easily tracked. In Fig.  8 data 
from one of the ice rinks can be seen. Concentration peak 
represents the end of occupancy after which air in the hall 
is exchanged gradually by air leakages and it happens 
during the night in this case. This decrease without other 
impacting factors can be used for calculations. The 
equation is as follows: 

��� � 
 ��


	 � ������	�������������

� (2) 

Where: 
ACH – Air change per hour [h-1] 
t – Time interval [s] 
C(t) - CO2 concentration in the end of interval [ppm] 
C0 - CO2 concentration in the beginning of interval [ppm] 
Cext - outside CO2 concentration during the interval [ppm] 
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Fig.  8. Example of a CO2 concentration measurement. 

The estimated ACH for this ice rink is 0.13 h-1. 
Assuming arena volume 23 000 m3, the fresh air brought 
in by air leakage is 3000 m3/h. [3] 

A number of other reference measurements suggest 
typical ACH in the range between 0.05 to 0.15 h-1. 

3.2 Internal sources 

Ice rinks are public buildings and occasionally there are 
events which attract a large number of spectators who are 
watching sportsmen in action. Reasoning about the 
moisture load from people presence should be done, to 
understand its potential magnitude in the moisture 
balance.  

 

Fig.  9. Spectators in a normal size ice rink. 

Water vapor from a human body is released by 
sweating and breathing. Large part of the sweat is 
absorbed by clothing, and in ice rinks either the spectators 
and players normally have clothing that covers most of the 
body. Due to this reason sweating as a moisture source 
may be neglected. Breathing on the other hand releases 
water vapor directly to the air. A method to evaluate the 
moisture generated by the respiratory process is suggested 
in the Chapter 9.4 of ASHRAE Fundamentals handbook, 
where the activity has the major significance. Using an 
example of a typical size ice rink in Sweden, it can be 
assumed that the number of spectators is 500, watching an 
ice hockey game, with around 40 players in having an 
activity with high intensity. The total resulting moisture 
release by spectators is 3.9 kg per hour and by players 1.5 
kg per hour, and in total 5.4 kg H2O per hour. 

The impact is considerable, however it is important to 
understand whether the load would potentially cause 
moisture related problems. The nature of such source is 

relatively short-term, because events with large amount of 
people are not as frequent and not happening one after 
another. This means it might be possible to encounter 
peaks of the indoor humidity ratio during the day for a 
couple of hours. Once the rink is empty, the air will start 
to dry out to the level which is set by all the other moisture 
sources. 

During conditions when ambient air is more wet than 
the indoor it is not possible to track the internally 
generated moisture load, because the magnitude of it is 
much lower than infiltration caused moisture influx. A 
practical way of analyzing the internal moisture load is to 
look into a shorter period like in where two dry days are 
chosen for this particular matter. At these conditions the 
only considerable source apparently is the activity of 
people, as can be seen on 12th of January between 18 and 
21 the indoor humidity ratio rises slightly, although the 
ambient air is drier. The logical reason for this might be 
an event in the ice rink, like an ice hockey game with 
many spectators. This rise in the 3 hour span was used and 
the estimated results show a moisture generation of 
around 3.1 kg of water per hour, which is close to what 
was calculated using the theoretical assumptions. 

 

Fig.  10. Humidity ratio indoors and outdoors for two day 
period. 

Although this is not a very accurate assumption, 
because the exfiltration removes moisture during this 
period. A more credible results would be achieved if a 
period with similar air humidity ratio on both sides of the 
envelope would be chosen, however occasional peaks 
were not observed during such conditions. 

Although often mentioned as a potential internal 
humidity load, the resurfacing flood water turns out to be 
a negligible internal source. This is due to the fact that the 
water, regardless of temperature, is cooled down to the 
freezing point instantly. [7] During the freezing process it 
may only evaporate if the dewpoint in the arena room is 
below 0°C. This is one of the reasons that the control 
humidity level is suggested to always be above 0°C.  

3.3 Diffusion 

Diffusion through the building envelope is another 
mechanism of moisture transport. The water vapor in air 
moves from higher water vapor content towards lower by 
the partial water vapor pressure gradients. This happens 
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in parallel to water vapor migration with air leakages and 
is considered as a separate process. Here the pores and 
cracks in the building material or gaps between the joints 
give the opportunity for vapor to migrate. 

As compared to the air leakages, diffusion through the 
building envelope in ice rinks is a much slower process, 
which is why the moisture displacement magnitude is 
lower. Using the results from a study, where different wall 
types for ice rinks were compared, the impact of the 
diffusion through wall on the indoor humidity ratio is 
estimated to be insignificant. For air conditions in august, 
when there is the highest water vapor difference, the 
diffusion through the wall is evaluated to be a moisture 
source with a rate of 135 g of water per hour. This result 
gives a strong argument that it is not essential to consider 
water vapor diffusion through a wall in the moisture 
balance. [8]. 

More severe effect might be on the building structures 
on the other hand. If unproperly designed or built at the 
given climate, the vapor may condense with concentration 
in particular spots or layers. By the time it will deteriorate 
the thermal insulation properties (increase heat 
conductivity), create favorable conditions for mold 
growth or in the worst-case lead to structural failures. To 
avoid condensation within the wall structure, first the 
direction of diffusion process should be considered, 
subsequently the layers in the wall can be chosen in such 
a way that material can naturally ventilate. Analysis can 
be made for a whole year performance, taking into 
account the weather data and indoor air conditions. As a 
result mold growth potential is assessed. Even if the 
condensation happens at certain conditions, it might not 
be for a long period and further changes in the weather 
along a year might be favorable for the wall to dry out.  

Three representative locations were analysed from the 
humidity ratio perspective. The locations were chosen in 
such a way that the ambient air conditions represent the 
northern part (Kiruna), mid part (Stockholm) and southern 
part (Malmö) of Sweden. An evident trend was observed, 
monthly average humidity ratio range for a normal year is 
around 1.0 to 6.3, 2.5 to 9, 3.5 to 9.6 g H2O per kg of dry 
air in the north, mid and south respectively. This 
difference implies that the direction of the diffusion 
depending on the location will affect the wall design. 

3.4 Total 

To summarize the analysis that is done with respect to 
loads Fig.  11 is shown. This is to put the contributions in 
relation to each other, which comes from the fact that in 
literature and in practice there are very different 
assumptions about the magnitude of the different parts. 
The source of the variations comes from very different 
assumptions, especially regarding air leaks and internal 
loads. This study has attempted in a nuanced way to 
analyze the loads theoretically and then to put them in 
relation to the field measurements performed to verify the 
calculations. 

 

Fig.  11. Moisture loads at maximum internal loads and 
otherwise nominal conditions an ice rink. 

In this case, it has been assumed that the 
indoor/outdoor temperature is 7/15 ° C, the air leakage is 
13% which contributes to the external load and that 500 
spectators and 40 players are responsible for the internal 
loads. As previously noted, diffusion through walls and 
ceilings accounts for a vanishingly small proportion, but 
it is included to put it into perspective. As can be noted, 
the total loads amount to just under 20 kg/hour and then 
the internal loads are at their highest level. During most 
of the ice rink service life, the internal loads are basically 
0, which means that the load is the air leakage, which in 
this case would mean about 13 kg/hour. 

If, for the same plant, the worst case was assumed 
when there is the highest possible humidity in the outdoor 
air, i.e., 12 g H2O per kg of air, then the contribution of 
the air leakage part would rise to close to 30 kg/hour. The 
design internal loads are the same, ie about 5 kg/hour, 
which gives a total contribution of about 35 kg/hour. Now 
these levels of load are short-lived in such a plant, which 
is why it is normally not necessary to design for these 
levels. 

4 Moisture removal 

The humidity mass balance involves several moisture 
“sinks” and ice rinks require controlled moisture removal 
to avoid problems associated with it. 

4.1 Ice surface 

When the humid air in the rink space “meets” with the 
cold ice surface it condenses and subsequently frost is 
formed on the ice. In this way a part of vapor in air inside 
the rink space change its phase to ice and mass of it is 
transferred. For this to happen ice temperature must be 
lower than the dew point of the air, which is the case most 
of the time normally, especially during warm part of the 
season, when condensation rates are the highest. 

This has a cost nevertheless, because the condensation 
adds a heat load to the refrigeration system, as well the 
quality of ice deteriorates due to excessive condensation 
rates. Since it is practically not beneficial to decrease the 
dew point of air below 0°C, condensation is inevitable (as 
the ice temperature is below 0°C). Therefore, the goal is 
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not to eliminate it, but to take care that the condensation 
rate does not add too high cooling load or has a negative 
impact to the ice quality. 

To estimate the amount of water that is transferred 
from the air to the ice surface, several calculation methods 
are applicable. As the physical process behind the 
diffusion of water vapor involves heat and mass transfer, 
it is key when aiming to predict the rate of the transported 
mass of water. Fig.  12 shows results of the study, where 
two different analogies were used to estimate water that is 
condensed to the ice, with a typical area of 1800 m2. [9] 
Different air velocities above the ice surface were 
assumed, higher velocity leads to a higher heat and mass 
flux, at the same time lower ice temperatures intensify the 
process. 

 

Fig.  12. Mass of water transferred from air to ice. [9] 

There has been found a high sensitivity to the ice 
temperature, as an example if values at -3°C and -6°C ice 
temperature are compared, using the velocity of 0.5 m/s 
and Granryd analogy, the difference in magnitude is 
almost twice.  

To estimate the amount of water that diffuses to the 
ice in a certain ice rink, the design indoor conditions and 
ice temperature should be known. The given figures are 
based on an assumption that the air above the ice slab has 
a dew point of around -0.1°C. The more humid the air the 
more mass of water will be transferred from the air to the 
ice. The latent and sensible heat flux that is added to the 
refrigeration load due to diffusion, means that the 
intentional dehumidification by the ice slab is not for free, 
it impacts the refrigeration system size and the energy use, 
not to mention the ice quality worsening. 

4.2 Dehumidification 

Available set of data – temperature, RH indoor and 
outdoor, electrical and heating capacity of the sorption 
dehumidifier for the whole season allowed to do a 
performance analysis. The datasheet of the particular 
dehumidifier model gives an information of the expected 
water removal capacity at certain process air property 
state, which can be seen in Fig.  13. Interpolations 
between the corresponding lines are done in order to get a 
better precision of the expected capacity – at each 0.1 
degree Celsius and 1% relative humidity step.  

 

Fig.  13. Dehumidification performance of the analysed unit. 

However, the given datasheet above assumes full 
electrical/heating power, which is not always the case. 
Thus, proportion of the actual power meter measurement 
and rated power corresponds to the actual water removal 
rate. Note that in the given performance curve, the water 
removal capacity will decrease if the process air is drier, 
even if the same heating capacity is supplied to the 
sorption wheel.  

In Fig.  14 water removal capacity for the whole season 
in two studied ice rinks is shown, on a daily average basis. 
A good indicator for the load, is the outdoor temperature, 
hence it is used as a reference. In the ice rink 1 the 
dehumidifier is set to indoor dew point of around 0.4°C or 
humidity ratio of 3.9 g/kg, thus no moisture removal 
happens during low ambient temperature. The capacity 
reaches almost 20 kg of water removed per hour. With this 
capacity the setpoint at the warm and wet part of the 
season is not fully met, and this happens at certain days 
between the end of July until the end of September. The 
highest experienced indoor air dewpoint is around 4.5°C 
or 5.2 g/kg humidity ratio.  

 

Fig.  14. Dehumidification capacity of units in studied ice 
rinks. 

4.3 Total moisture removal 

The two main moisture sinks are the ice surface and the 
dehumidifier. The ice surface is a bigger "dehumidifier" 
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than one might think. The laws of physic provide that the 
capacity can be several 10’s of kg’s per hour - depending 
on the moisture content of the air and the temperature of 
the ice. The greater the difference in saturation state 
between the ice surface, i.e., its temperature and the 
moisture content of the air - the greater the mass transport 
from the air to the ice surface. The calculations made are 
quite sensitive because they depend on the conditions that 
prevail in terms of air velocities, air temperature, moisture 
content, etc. These quantities, in addition to the air 
velocity, which is not measured but only assumed, have 
been measured in the "bulk volume" of the ice rink, i.e., 
at a great distance from the ice surface. Consequently, the 
conditions can be quite different, which of course strongly 
affects the calculation. This area is interesting to continue 
investigating in the future as it potentially accounts for a 
relatively large proportion of moisture transport. 

Of course, the second and perhaps most interesting 
part of the moisture management is the dehumidifier, and 
it was found that capacities of the order of 20 kg/hour are 
required for operation during the hottest part of the 
season. The point loads in a training hall can be up to 30-
35 kg/hour at the highest possible moisture content in the 
outdoor air in combination with the maximum number of 
spectators. It is now relatively unlikely that these two 
maximums coincide, which is why this study estimates 
that sizing the dehumidifier capacities up to about 20 
kg/hour is usually sufficient. 

5 Moisture control in ice rinks 

Goal of a dehumidification system is to have an indoor 
environment that is maintained at acceptable conditions. 
For it to happen the dehumidification function must be 
control accordingly. 

5.1 Energy signature 

The building envelope separates climate zones with 
different air properties from each other, but these are 
never ideally isolated. The main driving force of air 
movement is the temperature difference. A handy and 
accountable parameter that is used in this paper is the 
humidity ratio which also happens to be proportional to 
the temperature of air, meaning that the direction of 
moisture flow is towards the lowest humidity ratio. This 
can be called the humidity ratio difference and is 
calculated as follows: 

�� ������ ����   (3) 

It is worth to mention here also that relative humidity 
cannot be used for this purpose. In residential buildings, 
offices or other typical indoor climate buildings, the 
moisture flow direction is usually from the inside to the 
outside, while in ice rinks for most of the season the flow 
is from the more humid outdoor air to the less humid 
indoor air.  

Available data from ice rinks is used to calculate their 
respective humidity ratio differences, which in Fig.  15 are 
put into relation to the dehumidification energy usage of 
each ice rink. The linear trendlines show a similar pattern, 

where a higher humidity ratio difference leads to an 
increase in the need for dehumidification. Again, this 
suggests that outdoor air adds a significant moisture load. 
[2] 

 

Fig.  15. Dehumidification energy signatures. 

Theoretically, when the humidity ratio difference is 
zero the outdoor air has a humidity ratio that is acceptable 
for the indoor environment since there is no major 
moisture exchange between the indoor and outdoor air. 
Because there is no influence from the ambient air at a 
zero-infiltration rate, the moisture to be removed from the 
indoor air should only emerge from internal sources like 
spectators or the resurfacing process. If the outdoor air 
becomes drier than indoor air the difference becomes 
negative and the moisture exchange between indoor and 
outdoor air changes direction, consequently 
dehumidifying the indoor air partly through a natural 
process. In Fig.  15 it can be observed that in ice rinks 1, 
2, 6 and 7 the energy usage while there is a negative 
infiltration rate is still between 5 and 22 kWh/h, which is 
a significant load suggesting that it is either the internal 
load and/or suboptimal control strategy that still keeps the 
dehumidifier going. Ice rinks 3 and 5 show a much lower 
dehumidification activity in the negative range and after a 
certain point the dehumidifier is not operating at all. This 
implies that internally generated moisture is removed 
through air leaking out, which is a natural process and 
does not require any dehumidifier assistance. In ice rink 5 
the dehumidifier is controlled according to humidity ratio, 
avoiding the risk of “over drying” which significantly 
reduces the electricity bill. 

5.2 Improved control strategy 

Correct control of humidity level is important to achieve 
good ice quality and healthy indoor climate in the most 
energy efficient manner.  The field measurements suggest 
a 30+ percent energy reduction when changing the control 
strategy from the typical relative humidity to dew point. 
The dehumidifier should be controlled to maintain a dew 
point between 0°C and ca 2°C in typical ice rinks, where 
indoor temperatures move between 5-10°C. If it’s lower 
than 0°C it intensifies the moisture loads and if it is higher 
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than 2°C there is an increased risk of problems related to 
condensation. Fig.  16 shows over time how energy is 
saved by applying a control strategy based on dew point 
instead of the traditional relative humidity, where the 
latter especially tends to “over dry” the arena room when 
there actually is no dehumidification demand. 

 

Fig.  16. Comparison of energy use between control strategies 
based on relative humidity and dewpoint/humidity ratio in two 
ice rinks. 

Once again, the pattern is verified that the 
dehumidifier that is controlled to humidity ratioor dew 
point will stop operating when the demand decreases 
whereas the RH controlled often continues to operate. The 
reason being the lower air temperature in the ice rinks at 
the colder period which still generates a “high” RH 
although the dew point (and moisture content) is low.  

Based on the results and discussion above it seems that 
the best option is to control the humidity to the humidity 
ratio or the dew point. It is much a more precise control, 
especially when the indoor temperature changes along the 
season. Even if the relative humidity control is done 
according to recommended values at the temperature 
range, it requires continuous manual change in settings, 
which is not a modern approach and is not as precise.  

6 Summary 

This paper addresses the importance of dehumidification 
function in indoor ice rinks with controlled environment. 
The project has had access to numerous measurements 
carried out in ice rinks, and “actual operating conditions” 
in facilities of this type are presented. The bulk of data 
shows that expected temperature is within the range +5°C 
to +10°C, humidity ratio can vary between 2.5 to 6.0 
gH2O/kg of air.: 

The moisture sources in an ice rink can be divided into 
two groups: External and Internal. Air leakage turns out 
to be the biggest moisture source by far, which is not only 
in theory but also supported by the field measurement data 
trends. 

The moisture removal happens through two main 
processes. Firstly, via water vapor condensation on ice, 
which needs to be limited but is unavoidable. Secondly, 
by active dehumidification which absorbs the excess 

moisture and is the primary tool for controlling the indoor 
environment.  

For appropriate moisture handling approach in ice 
rinks, the humidity levels should be discussed by using 
absolute terms such as “dewpoint” or “humidity ratio”. 
This report shows that the dewpoint in an ice rink should 
be maintained between 0°C and ca 2°C in order to secure 
a sustainable indoor climate, good ice quality and best 
economy of operation. 

A case study shows that by changing controls from RH 
to absolute humidity or dewpoint, about 30% of the 
energy for the dehumidifier can be saved. 

The authors would like to acknowledge the NERIS project 
initiated and managed by the department of Civil Engineering at 
the KTH, Royal Institute of Technology. 
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Økern – a large farm in Aker
Aker consisted largely of farmland and 
forest areas right up until the merg-
ing with Oslo in 1948. Agriculture and 
farms are thus an important part of 
Akers and Oslo’s history. Økern is one

Fig.1. 
The map shows Christiania with the characteristic 
triangular shape from 1878.The construction belt enclosed 
the city. Christiania applied building regulations within this 
area.

of the farms in Aker that has a history 
that illustrates the fate of several of the 
Aker farms, where farming and farm 
buildings  slow but surely, had to give 
up for the city’s eternal need for land.

Senterposisjon: 263593.35, 6651585.53
Koordinatsystem: EPSG:25833
Utskriftsdato: 28.04.2022

Oslo Map. 1:100000

        Area -
        Økern

Fig.3

3.1.1 // 3.1.2 

Fig.2. 
Aker’s outer boundaries were not changed in the period 
1837 to 1937, and the borders with Bærum, Norderhov, 
Jevnaker, Nittedal, Skedsmo, Enebakk, Kråkstad and 
Nesodden were stable. The map shows Oslo and 
Aker Municipality Properties
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Fig.4. 
Painting of Økern from 1821 by Mathias W. Eckhof.

A historical overview
Økern is originally an older place name 
and comes from Old Norse Øykrin, 
which is composed of oak and wine 
(Old Norse for plain/natural meadow).
Økern is mentioned for the first time 
in written sources in 1279. During the 
Middle Ages, there were several known 
owners of Økern and the farm were 

Fig.5. 
Photo towards the plateau where Økern farm was located.

later divided into several Parsells .In 
1679 Økern was transferred to Gover-
nor-General Ulrik F. Gyldenløve. From 
then on økern was privately owned un-
til Oslo municipality bought the farm in 
1938. Økern was not a family farm and 
had several owners during this period.



Agriculture continued for a few years, 
but it was now a vacant and very 
attractive plot at Økern.Oslo munici-
pality was struggling with chronic lack 
of space and had already acquired 
several Plots in Aker.Oslo Municipality 
bought Økern farm in 1938,  A nursing 
home was built on the plot in 1955. It  
was designed by the architects Sverre 
Fehn and Geir Grung.

Økern today
Developments at Økern over the past 
200 years have been enormous and 
can be summed up by comparing Eck-
hoff’s painting from 1821 with the same 
perspective today. The plateou where 
Økern farm laid, and the trees in the 
alley is still visible. The rural idyll and 
the farm is gone and has been lost to 
roads, warehouses and nursing homes.

Økern stands out as a trafficked area 
where several of the city’s most im-
portant veins meet. The role of a 
possible new commerce site and 
urban development at the entrance to 
Groruddalen has raised expectations 
of a crucial transformation area for the 
city. Due to its location between what 
has been referred to as “barriers” in 
terms of traffic and topography, the 
area has long been seen as an oppor-
tunity to define a new form of urbanity. 
The place has emerged as paradoxical 
where it has been isolated, as the Oslo 
region’s most accessible place.

3.1.3 / 3.1.4 / 3.1.5 // 3.1.6 

Fig. 11.  
Økern Nursing Home

The division of Økern
Økern farm was gradually divided up
throughout the 19th century and 
shrunk more and more in. Several uses 
were separated as independent use, 
including Økernlund, Økernbråten, 
Økernly and Risløkka. The parsella-
tion of Økern occurred rapidly be-
tween 1909 and 1913. There was a lack 
of housing in the city, and land was 
separated in several places in Aker at 
the time. small plots where offered on 
Økern and Risløkka payment solution. 
This gave people with poor advice the 
opportunity to buy land. At first, most
people set up cabins for use in Sum-
mer. Later it was built more permanent 
housing and this forms the starting 
point for the residential area located at 
Økern and Risløkka today..

The Fire and Økern Nursing Home
On 23 January 1932, a fire broke out in 
the main building at Økern farm. Only 
one end wall was left.The fire meant 
the finale nails in the coffin of Økern as 
a farm. 

200m.
Fig. 6.  
Ongoing plans, 2022

Upcoming 
long-term plans

Upcoming 
temporary plans
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Fig.12.    1937,
Map

Fig.13.    1947,
Orthophoto

Fig.14.    1956,
Orthophoto

200m.

200m.

200m.

Timelaps

Location of 
Økern Farm



Fig.15.    1971,
Orthophoto

Fig.16.    1984,
Orthophoto

Fig.17.    1997,
Orthophoto
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Fig.19    2015,
Orthophoto

Fig.20.    2021,
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Hovinbyen
Hovinbyen is about 11 km², which cor-
responds to the size of the inner city 
within Ring2. The proximity to the inner 
city means that Hovinbyen will become 
an extension of the dense City. 

Hovinbyen has been designated as 
one of the most important area devel-
opment and priority areas in the Mu-
nicipal Plan 2015 “Oslo towards 2030”, 
due to high commercial- and housing 
development potential and due to 
strategic location of the the boundary 
zone of the inner city. 

Hovinbyen consists of of several sub-
sites with different identities, role and 
transformation potential. Public trans-
port hubs Økern, Helsfyr, Bryn and 
Breivoll are located in Hovinbyen and 
are important regional public transport 
hubs for Oslo.

Fig.21. 
Hovinbyen’s location in relation to what is referred to as 
the dense part of Oslo city.
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Hovinbyen er utpekt som et av de viktigste 
arealgrepene og satsingsområdene 
i Kommuneplanen 2015 «Oslo mot 
2030», på grunn av høyt nærings- og 
boligutviklingspotensial og på grunn 
av den strategiske beliggenheten i 
randsonen av indre by. Hovinbyen består 
av flere delområder med ulik identitet, 
rolle og transformasjonspotensial. 
Kollektivknutepunktene Økern, Helsfyr, 
Bryn og Breivoll ligger i Hovinbyen og skal 
videreutvikles og forsterkes som viktige 
regionale kollektivknutepunkt for Oslo. 

Plan- og bygningsetaten ser behovet for å 
utarbeide en overordnet strategisk plan for 
utvikling av Hovinbyen for å se delområder 
i sammenheng og håndtere overordnede 
utfordringer i området slik at Hovinbyen blir 
et attraktivt sted å bo, arbeide og oppholde 
seg i. Den strategiske planen skal danne 
grunnlag for å skape løsninger som er i 
tråd med kommuneplanens målsetninger 
for området og nasjonale føringer for 
klimavennlig byutvikling.

Kommuneplanens avgrensning av Hovinbyen 

er lagt til grunn for arbeidet med den 
strategiske planen. Planområdet for 
Hovinbyen er på ca 11 km², noe som 
tilsvarer størrelsen på indre by innenfor 
Ring2. Nærheten til indre by gjør at 
Hovinbyen vil bli en forlengelse av den tette 
byen. 

Eksisterende boligområder innenfor 
Hovinbyen og kommunens renovasjons- 
og forbrenningsanlegg på Haraldrud 
forutsettes å bestå. Områdene innlemmes 
likevel i planområdet for å kunne ivareta 
gode forbindelser til områdene, og fordi 
områdene er en viktig del av Hovinbyens 
mangfold og identitet. 

Den strategiske planen for Hovinbyen 
skal ikke håndtere de problemstillinger 
som anses tilstrekkelig ivaretatt gjennom 
eksisterende, pågående eller fremtidige 
overordnede planer for delområder, det 
vil si i form av planprogram, veiledende 
planer for offentlige rom og lignende. 
Planen skal utvikle et helhetlig byplangrep 
og gi rammer for den fysiske utviklingen på 
detaljreguleringsplannivået. 

Hovinbyen ligger sentralt innenfor Oslos kommunegrenser, i randsonen av indre by

1.1 Hensikt med planen

The green ring in  Hovinbyen. 
The goal of the green ring is for the 
different parts of Hovinbyen to be 
connected and have a better connec-
tion to the rest of the city. To strength-
en this grip, it is conceivable that a 
walking/cycling networks make it 
more attractive and efficient to move 
through the area by bike and walk. 
green corridor composed of indepen-
dent parts with different functions and 
architectural characteristics. 

The green ring around Økern will to-
gether with Alna Environmental Park, 
forms the backbone of  Hovinbyen’s 
green structure. The parks along the 
green 
ring and as part of it has different sizes 
and content and follows a park hierar-
chy. Hovinparken is linked 
to Løren through the Green Ring past 
Løren School, across Dag Hammarsk-
jöld’s vei and on towards Løren activity 
park.

 

Hovinbyen. Byplangrepet for Hovinbyen har en 
rekreativ ring som over tid skal utvikles til en 
identitetsskapende grønn korridor satt sammen av 
selvstendige delstrekk med ulike funksjoner og 
arkitektoniske kjennetegn. Den grønne ringen rundt 
Økern danner sammen med Alna miljøpark ryggraden i 
Hovinbyens grønnstruktur. Parkene langs den grønne 
ringen og som en del av den har ulike størrelser og 
innhold og følger et parkhierarki. Hovinparken knyttes 
til Løren gjennom Den grønne ringen forbi Løren skole, 
over Dag Hammarskjölds vei og videre mot Løren 
aktivitetspark. 

 

 

 

 

 
Planområdet er under gjeldende regulering 
avsatt til torg, turdrag og turveg. 
Kommunedelplan for Økernområdet har 
bindende arealbruk og gjelder foran 
reguleringsplaner vedtatt før 01.12.2001. 
Denne overstyrer dermed regulering til 
Torganlegg S-659, vedtatt 04.01.1957. 

Friområde – Turvei reguleringen S-806 
vedtatt 30.10.59 gjelder derfor ikke, men 
er samtidig i tråd med KDP for 
Økernområdet (dette arealet er nå regulert 
til midlertidig skoleområde).    

3.1.7 / 3.1.8 // 3.1.9

                                                         
Fig.22. 
Diagram of the 
green structure in 
relation with Økern

Project Area
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3.1 Utvidelse av den flerfunksjonelle byen

3.1.1 Hovedkart

HOVEDKART

 

Hovinbyen. Byplangrepet for Hovinbyen har en 
rekreativ ring som over tid skal utvikles til en 
identitetsskapende grønn korridor satt sammen av 
selvstendige delstrekk med ulike funksjoner og 
arkitektoniske kjennetegn. Den grønne ringen rundt 
Økern danner sammen med Alna miljøpark ryggraden i 
Hovinbyens grønnstruktur. Parkene langs den grønne 
ringen og som en del av den har ulike størrelser og 
innhold og følger et parkhierarki. Hovinparken knyttes 
til Løren gjennom Den grønne ringen forbi Løren skole, 
over Dag Hammarskjölds vei og videre mot Løren 
aktivitetspark. 

 

 

 

 

 
Planområdet er under gjeldende regulering 
avsatt til torg, turdrag og turveg. 
Kommunedelplan for Økernområdet har 
bindende arealbruk og gjelder foran 
reguleringsplaner vedtatt før 01.12.2001. 
Denne overstyrer dermed regulering til 
Torganlegg S-659, vedtatt 04.01.1957. 

Friområde – Turvei reguleringen S-806 
vedtatt 30.10.59 gjelder derfor ikke, men 
er samtidig i tråd med KDP for 
Økernområdet (dette arealet er nå regulert 
til midlertidig skoleområde).    

                                                         
Fig.24. 
Diagram with the 
green ring around 
Økern

Project Area

                                      
Fig.23. 
Strategic plan over 
Hovinbyen.

Project Area

The hub of Hovinbyen
A total of more than 12 000 dwellings 
have already been planned within 
walking distance of Økern Sentrum. 
With Ulven, Økern S, Hasle Linje, Gre-
gers Kvartal, Økern Torg, Kabelgata 
and Økern Sentrum, over 7 000 homes 
with about 15 000 people are planned. 
Økern becomes the center of all these, 
in addition to a area of 783 000 inhab-
itants that Økern already has due to its 
location.



Økern is already one of Oslo’s bus-
iest public transport hubs, and this 
is before the development of Økern 
Sentrum has started. Økern Sentrum 
will be the heart, and the city centre, in 
Oslo’s largest and most important ur-
ban development project – Hovinbyen. 
The goal is to build a district and a city 
centre created where you can dwell, 
live and work.

Økern Sentrum will be a 
climate-friendly and future-oriented 
urban development.  Økern Center 
ANS. is owned  by Steen & Strøm and 
Storebrand.  And  A-Lab are the archi-
tects in this huge project.  

The wish is to create a multifunctional 
city centre with a high proportion of 
dwellings and complex offer of trade, 
industry, culture, activity and expe-
riences.  The plot is Approx. 70,000 
m2.And will  be completed Approx. in 
10 years.

Fig. 7.  
Ongoing plans, 2022

 Økern Senter

200m.

Økern Sentrum, The new city 
center in the east of Oslo 
Skøyen, Majorstua and Nydalen are 
clear centres on their side of the city. 
Økern will be the same in Oslo east, at 
the entrance to Groruddalen. 

Fig. 25.  
3D illustration
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Fig. 27.  
Sketch of future 
urban cityplan

 

 

 

 
Figur 1-1 Skisse av eksisterende byplangrep (Kilde: A-Lab) 

 

 
Figur 1-2 Skisse av fremtidig byplangrep (Kilde: A-Lab)  

Fig. 26.  
3D illustration



Fig. 8.  
Ongoing plans, 2022

 Økern Torg

200m.

TRE HOVEDFUNKSJONER

Boligbebyggelsen er utformet som kvartalsstruktur med skjermede 
gårdsrom som er helt eller  delvis lukket. Byggene er utformet med 
en karrè- og tårntypologi. 

Skolen er utformet med en basestruktur med mindre frittstående 
bygg over som danner er skjermet skolegård. Anlegget skal fremstå  
som lave, horisontale strukturer i grøntdraget uten bak- eller forside.

I grønnstrukturen kobles parkdrag, turvei D2 
og den grønne ringen og Hovinparken på 25 daa.
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Fig. 29.  
Diagram.Three main functions

Fig. 28.  
Situationsplan

Økern Torg
Eiendoms- og byfornyelsesbyrået (EBY) is the City of Oslo’s central property devel-
oper. EBY conducted an open architectural competition to investigate the possibili-
ties of transformation of the site. Ghilardi+Hellsten Architects won this competition 
and is engaged with the purpose of preparing a final regulationplan. EBY aims to 
develop the Økern Torg area with the main objectives of housing, school with mul-
tipurpose hall, kindergarten and green structure.

Green structure. 
The green structure 
connects hiking route D2 
and the green ring in 
Hovinparken.

School and 
kindergarten facilities
The school is designed with a base 
structure with small freestanding 
building above which forms is shel-
tered schoolyard. The facility should 
appear as low, horizontal structures in 
the greenery with no back or front.

Residential buildings 
Residential buildings are designed as a 
quarterly structure with sheltered 
courtyards that are fully or partially 
enclosed. The buildings are designed 

with a square  and tower typology.
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Fig. 31.  
Situationsplan

50m.

Fig. 30.  
South west, 
illustration
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Fig. 32.  
Function diagram, 
multipurpose hall, 
school, kindergarten

Fig. 33.  
Keyplan, area and sectionline
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Fig. 35.  
Road section F-F, Spireaveien , new situation

Fig. 34.  
Volume study axonometric
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Fig. 36.  
Section A-A and B-B
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200m.
Fig. 9.  
Ongoing plans, 2022

Foreløpige planer:

● Åpningstider fra kl. 08 - 17, mandag til fredag, evt utvidet 
til kl 18 en eller flere dager

● Støysvak drift med bl.a. bruk av elektriske trucker

● Lastebil-transport til og fra sentralen i åpningstidene

Drift
SIRKULÆR RESSURSSENTRAL
Et konkret t i l tak for å innfri Norges og Oslos klima- og miljøambisjoner
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Lager og handelsplass for ombruk av byggematerialer

Kunnskapssenter for sirkulær materialforvaltning
 

Verksted for testing, bearbeiding, og foredling av 
overskuddsmaterialer fra byggeplasser

Funksjoner

Være en god nabo
Ambisjon: Ombrukssentralen skal komme innbyggerne i nærområdet til gode. 

Erfaringer: Pådriv jobber mye med involvering og medvirkning i prosjektene våre

Muligheter (foreløpige idéer): 

● Billigkroken: Butikk hvor privatpersoner kan handle brukte byggematerialer rimelig 

● Skolesamarbeid: Gi skoler og barnehager i området mulighet til å bruke 
ressurssentralen i undervisningen

● Praksisplasser: For lokal ungdom

● Nabolagskurs: Sosiale kurs for nabolaget rettet mot design og produksjon med 
brukte byggematerialer
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Målsettinger
Klima og miljø:
● Redusere klimagassutslipp i byggebransjen
● Redusere avfall og bruk av nye materialer i byggeprosjekter

Næring:
● Øke lønnsomheten ved ombruk av byggematerialer
● Øke etterspørselen etter ombruksmaterialer

 
Sosialt / nærmiljø:
● Være en god nabo
● Skape nye arbeidsplasser, også for lokalmiljøet

MålsettingerKlima og miljø:
● Redusere klimagassutslipp i byggebransjen
● Redusere avfall og bruk av nye materialer i byggeprosjekter

Næring:
● Øke lønnsomheten ved ombruk av byggematerialer
● Øke etterspørselen etter ombruksmaterialer

 
Sosialt / nærmiljø:
● Være en god nabo
● Skape nye arbeidsplasser, også for lokalmiljøet

MålsettingerKlima og miljø:
● Redusere klimagassutslipp i byggebransjen
● Redusere avfall og bruk av nye materialer i byggeprosjekter

Næring:
● Øke lønnsomheten ved ombruk av byggematerialer
● Øke etterspørselen etter ombruksmaterialer

 
Sosialt / nærmiljø:
● Være en god nabo
● Skape nye arbeidsplasser, også for lokalmiljøet

Målsettinger

Det er behov for å 
øke ombruk av 
materialer i 
byggebransjen

Samarbeid, forslag til videre 
dialog
● Etablere faste kontaktpunkter for informasjon og dialog

● Invitere nabolaget til idéverksteder for å utforske og prøve ut 
idéer til hvordan ombrukssentralen kan komme innbyggerne i 
nærområdet til gode

● Ta kontakt med skoler i nærområdet 

● Andre gode måter for samarbeid og dialog? 

SIRKULÆR RESSURSSENTRAL

Formålet til Sirkulær Ressurssentral er å tilrettelegge for økt 
sirkulær utnyttelse av materialer i byggebransjen i Oslo og 
omegn, og på den måten bidra til å redusere klimafotavtrykket 
fra materialbruk i bygg- og anleggsvirksomhet.

● Produserer vi årlig 2 M tonn avfall fra byggenæringen. 
Dette utgjør 40% av alt avfall i løpet av 1 år.

● Kommer 60% av utslipp i bygg- og anleggsbransjen fra 
produksjon og transport av materialer

● Vil 20% resirkulering og ombruk av byggematerialer 
redusere årlige utslipp med 900 000 tonn CO2 

● Rives 20 000 bygninger hvert år
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Så snart søknad er 
godkjent, antatt høst 
2022

Sirkulær Ressurssentral 
has been given the green light to set 
up what will probably be Europe’s larg-
est reuse centre for building materials 
at Økern Torg. The goal is to increase 
the reuse of materials that can be re-
used and to offer the industry an effi-
cient solution for intermediate storage 
and to provide easier access to used 
products and materials for everyone.
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Det er behov for å 
øke ombruk av 
materialer i 
byggebransjen

Samarbeid, forslag til videre 
dialog
● Etablere faste kontaktpunkter for informasjon og dialog

● Invitere nabolaget til idéverksteder for å utforske og prøve ut 
idéer til hvordan ombrukssentralen kan komme innbyggerne i 
nærområdet til gode

● Ta kontakt med skoler i nærområdet 

● Andre gode måter for samarbeid og dialog? 

SIRKULÆR RESSURSSENTRAL

Formålet til Sirkulær Ressurssentral er å tilrettelegge for økt 
sirkulær utnyttelse av materialer i byggebransjen i Oslo og 
omegn, og på den måten bidra til å redusere klimafotavtrykket 
fra materialbruk i bygg- og anleggsvirksomhet.

● Produserer vi årlig 2 M tonn avfall fra byggenæringen. 
Dette utgjør 40% av alt avfall i løpet av 1 år.

● Kommer 60% av utslipp i bygg- og anleggsbransjen fra 
produksjon og transport av materialer

● Vil 20% resirkulering og ombruk av byggematerialer 
redusere årlige utslipp med 900 000 tonn CO2 

● Rives 20 000 bygninger hvert år
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● Gjenvinne og gjenbruke minst 80% av alt overskudds- 
materiell fra produksjon, inkl. bygge-, rive- og graveavfall

● Vesentlig øke bevisstheten rundt ressursbruk og gjenvinning 
av restråstoff fra produksjon hos alle involverte aktører
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Så snart søknad er 
godkjent, antatt høst 
2022

Fig. 37.  
Sirkulær 
Ressurssentral,
illustrationl

Fig. 38.  
Sirkulær 
Ressurssentral,
illustrationl

Fig. 39.  
Sirkulær 
Ressurssentral,
situationsplan

Sirkulær 
Ressurssentral
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Fig.10.  
Ongoing plans, 2022

It is a total of 8500 sqm. And has a 
central location on Økern. The pro-
gram on the ground floor  will be for 
public use with dwelling on the upper 
floors.

Eikenga. 
Eikenga is a residential and commer-
cial project for Bonum and Fram Eien-
dom.  The architectural proposal has 
been designed by Lund+Slaatto Archi-
tects. The property that makes up the 
planning area is Økern Torgvei 1 and 
Økernveien 148 - 150. 

Fig. 40.  
Eikenga project, 
illustration

Fig.41.  
Eikenga project, illustrationplan

Eikenga



Published by:
Norske Arkitekters 
Landsforbund.
URL: www.arkitekt-
nytt.nonyhetereuro-
pas-storste-ombruks-
sentral-til-okern
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Fig.4
Oslo East - Økern. Løren skole, Bjerke, Løren idrettsplass, Økern Torg,1958.

Fig. 3.
Panorama photo. Sinsen to the left, Aker hospital further up, Bjerke hourstrack in the back, Risløkka and Økern to the right, 
Marka and agriculture in Groruddalen in the back. 1952. 



50m.
Fig. 5.    1937,
Orthophoto

50m.
Fig. 6.    1947,
Orthophoto

50m.
Fig. 7.    1956,
Orthophoto

Timelaps
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50m.
Fig. 8.    1971,
Orthophoto

50m.
Fig. 9.    1984,
Orthophoto

50m.
Fig.10.    1997,
Orthophoto



50m.
Fig.11.    2003,
Orthophoto

50m.
Fig.12.    2005,
Orthophoto

50m.
Fig.13.    2008,
Orthophoto
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50m.
Fig.14.    2013,
Orthophoto

50m.
Fig.15.    2018,
Orthophoto

50m.
Fig.16.    2021,
Orthophoto



Development of the plot.
The first step consisted of building a 
football field and running track for ath-
letics and a paved handball court that 
was used for ice hockey in the winter. 
In 1963, a grass pitch of good standard 
was ready for use . The club gained 
access to some  barracks from the war, 
which were dismantled and converted 
into changing rooms.

There were many plans for the sports 
facility. Already in 1976, a project was 
drawn up that included plans for the 
artificial ice hockey rink, a hall for 
handball, a football pitch, a 3-kilome-
ter long exercise course around the fa-
cility, completion of the track deck for 
athletics, tennis courts and playground.

In the nineteen-nineties, an even more 
extensive project was designed, which 
in addition to what was previously 
planned included mini golf course, un-
der chilled ski trail, multipurpose hall, 
wardrobe and business, dorm building, 
swimming pool with health club and 
accommodation options.

Fig.17. 
Situation drawing of 
outdoor ice surface.  
Drawing from 1976

0m.                   50m.   
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Fig.18. 
Situation drawing 
of ice hall.  
Drawing from 1986

0m.                   50m.   

There were obstacles in the way. In the 
mid-1980s, plans were launched for a 
large stadium in the Løren area. The 
football clubs on Oslo’s eastern edge, 
with Vålerenga at the front, wanted 
a proper football arena with a large 
spectator capacity in their own district. 
There was a lot of newspaper policing 
on the issue.

Artificial ice
The first step on the road to today’s 
facility was an artificial ice hockey rink. 
It was ready for use in 1977, but still 
in the open air. The pipes were laid in 
gravel. Periodically, the ice could be 
quite uneven, shaped by the location 
of the pipes and variations in tempera-
ture. The official opening was on 17 
January 1977. Even then, one thought 
of the next step, a ice hall. The out-
door facility was half good solution. 
The dream of an ice hall lived and was 
realized 10 years later.



Published by: 
Aftenposten.
E-paper. URL: 
https://eavis.
aftenposten.no/
aftenposten/57919/
1/?gatoken=dXNlc-
l9pZD0xMDM5Mz-
Q1JnVzZXJfaWRfd-
HlwZT1jdXN0b20-
%3D&query=%-
C3%B8kern

Fig. 19. 
Newspaper clippings from the official opening 
of the artificial ice rink, 17 January 1977.
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Previous proposal
In 2011, a proposal was drawn out by  
the Sports Department. Two smaller 
outdoor ice surfaces would be placed 
on the west side of the existing ice hall.  
The proposal clearly didn’t get further 
than on the drawing board. 

Fig. 21.  
Ongoing plans, 2022

 Løren Idrettspark

100m.

Fig. 20.  
Proposal, 2011



Saksnr: 201610267-44 Side 33 av 81 
 

 

Figur 2.4.1: Illustrasjonsplan alternativ 1 (øst).   

Illustrasjonsprosjektet for dette planforslaget bygger på løsninger som er beskrevet i Standard 
kravspesifikasjon for Oslo kommune (SKOK) Skoleanlegg – Kroppsøving, Kulturdepartementets 
Veileder Idrettshaller – Planlegging og bygging (2016) samt innspill fra Refstad skole, 
Utdanningsetaten, Bymiljøetaten og Hasle-Løren IL. 

For ishallen som ikke er avklart hvorvidt skal rives og bygges nytt eller rehabiliteres, er et 
gjennomsnitt av fotavtrykket til planlagt Frogner ishall og ishall på Jessheim lagt til grunn, 
foruten innspill fra Bymiljøetaten om maksimum BRA, banestørrelse og publikumskapasitet.  

Saksnr: 201610267-44 Side 34 av 81 
 

 

Figur 2.4.2: Illustrasjonsplan alternativ 2 (vest).   

Planforslaget er vist med to alternativer for plassering av flerbrukshallen. Alternativ 2 - vest 
ligger 42 m lengre mot vest enn alternativ 1 - øst. I alternativ 2 ligger flerbrukshallen tilnærmet 
midt på den største av fotballbanene. I dette alternativet blir det plass til en sandhåndballbane øst 
for flerbrukshallen.  

Det antas at det i byggeperioden for alternativ vest vil måtte avstenges en større del av 
idrettsbanene, enn det vil ved bygging av alternativ øst. Det antas at brakkerigg må plasseres der 
dagens plasthall står uavhengig av hvilket alternativ som bygges. 

Fig. 22.  
Alternative 1.

Fig. 23.  
Alternative 2.
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infrastructure – sidewalks/ hiking trail 
/ ski trail to sports facilities, meeting 
places and recreational areas. 

The purpose of the proposal is to 
facilitate a new multipurpose hall and 
ice hall, more outdoor courts and 
that Refstad creek can be opened 
through the area. Proposer proposes 
two alternatives where the difference 
between the options is the placement 
of a new multipurpose hall. The pro-
posed plan is shown with two options 
for the placement of the multipurpose 
hall. Option 2 - west is located 42 m 
further to the west than option 1 - east. 
I n option 2, the multipurpose hall is 
virtually in the middle of the largest of 
the football fields. In this option there 
will be room for a sand handball court 
east for the multipurpose hall.

Re-regulation of Løren Idrettspark 
Undervisningsbygg (UBF) has been 
commissioned by Utdanningsetaten 
(UDE) to build Refstad Multipurpose 
Hall. The proposal has been prepared 
by: Futhark Arkitekter AS.

Undervisningsbygg Oslo KF proposes 
to re-regulate Løren Idrettspark from  
a traffic artery  and technical

Fig. 21.  
Ongoing plans, 2022

 Løren Idrettspark

100m.

Fig. 24.  
Program 1.

Fig. 25.  
Program 2.

Fig. 26.  
Legend:

Degree of exploitation: 
The drawn proposals suggest max. 
BRA equal to 3500 m2 / 3550 m2 for 
multipurpose hall option 1  and option 
2  (incl. parking and covered bicycle 
parking), max BRA equal to 6000 m 2 
for ice hall (incl. parking and covered 
bicycle parking) and max BRA equal to 
100 m2 for operating garage / ware-
house for outdoor sports.



Use:
Plan proposal facilitates a multipur-
pose hall; a “normal hall” with 20 mx40 
m playing surface with the possibility 
of dividing into three separate and 
equally large hall surfaces with asso-
ciated wardrobe sets, as well as club-
house facilities for Hasle-Løren IL. This 
includes several meeting rooms, 2 sets 
of wardrobes for outdoor sports, kitch-
en and kiosk as well as office for the 
general manager. The multipurpose 
hall will have an audience capacity of 
200 spectators An operating garage 
shall be established for the storage 
of equipment for maintenance of the 
sports fields and any other equipment 
necessary for the use and operation of 
the sports park. 

Arrangements are made for a new 
ice hall – possibly expansion of the 
existing ice hall. It is assumed that 
the ice hall will have a course size of 
60mx30m and a capacity of up to 1000 
spectators.

Design: 
Multipurpose halls and ice halls will 
be built with high architectural quality 
with the use of sustainable materi-
als. The buildings must not have back 
sides. Refstad multipurpose hall will 
be built into the slope below Refstad 
school with direct access to the roof 
from terrain. The roofs are designed as 
an integral part of the landscape. The 
roof landscape will be designed as an 
activity area with high quality, natu-
ral materials and a high proportion 
of vegetation. Multipurpose hall and 
ice hall will open to the surroundings 
with large windows in the facades with 
entrances facing squares and meeting 
places to the south and east. This will 
provide access to the activities and 
public areas as well as views. The main 
entrance of the multipurpose hall is 
located at the southeast corner of the 
building, 

and is aimed at the square, which 
connects pedestrian connections 
and access road. The hall also has an 
entrance on the second floor at the 
northeast corner adjacent to overhead 
pedestrian connections and Refstad 
school. The multipurpose hall will be 
used by the school’s students for the 
gym, and the upper entrance will be a 
natural entrance for the students. The 
upper entrance is on the same floor as 
the meeting room and kiosk/café that 
can be used for events in the multi-
purpose hall and/or sports park. The 
ice hall entrance is drawn towards the 
southwest corner of the hall to provide 
the opportunity to connect the access 
to a future space in the south, while 
connecting the parking facility closer 
to the intersection spireaveien x Mør-
telverksbakken. The intention is that 
the plan should not be an obstacle to 
closing Spirea road to general driving 
and establishing it as a walkway. The 
ice hall will have large windows adja-
cent to the entrance hall in the south-
west as well as in connection with the 
entrance to the north and the common 
space between the two sports build-
ings. The ice hall will also have sections 
with an open façade to the west for 
visual contact between the exterior 
isrink / park and public functions inside 
the hall. In order to create variation in 
the façade of the ice hall, plant fields 
are established along the walls of the 
ice hall. Façade materials will be used 
that bind the ice hall and the multipur-
pose hall together into one facility. In 
the case of future rehabilitation / new 
construction of ice hall, an entrance 
to the ice hall will be established from 
the square in the north so that both 
sports halls contribute and address the 
square. It is proposed to establish a 
garage for snow removal and mainte-
nance equipment for the sports park 
west of the multipurpose hall, as inte-
grated as possible into the
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terrain so that the slope is preserved 
as much as possible. The exposed 
façades of the operating garage must 
be made of materials that connect it 
to the multipurpose hall/ice hall. The 
roof of the operating garage will be a 
natural viewing platform / grandstand 
for the sports fields. An area is also set 
aside in the ice hall for a shared ga-
rage, so that the detached garage can 
be removed and the terrain restored.

Design of ice rink 
The ice hall will be designed with high 
architectural quality and the same 
façade materials as the multipurpose 
hall. Façade materials on the ice hall 
will be used to break down the scale 
of the building. 

The ice hall must have open facades to 
the southeast, to the west, as well as 
to the north with window surfaces of 
at least 10% of the façade to the south, 
at least 5% to the east and west and 
at least 15% of the façade to the north. 
The ice hall will have vegetation cover 
on the roof as part of local stormwa-
ter management. Facades facing east 
and west must have climbing plant-
ing along at least 40% of the wall’s 
length. The main entrance should be 
from the southwest. There should also 
be an entrance from squares in the 
north. The operating garage must have 
vegetation cover, drainage layers and 
anchorage for sports equipment and 
play installations on the roof.
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Fig. 27.  
Section B, Alternativ 1.

Fig. 29.  
Section D, Alternativ 1. And Section E.
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Fig. 28.  
Section B, Alternativ 2.
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Fig. 30.  
Section G.

Fig. 31.  
Keyplan, sections
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2.

3.

4.

4.

5.

Site description. 
The sports park consist today of 5 
structures and fields. One plastic hall, 
football fields; an 11’er field, a 7’er 
field and an ice hall. There are also 
changing rooms and a clubhouse. It is 
Hasle-Løren IL that uses these facili-
ties.

1.
2.
3.
4.
5.

Area, sport park
Ice hall
Hanball hall
Football field
Warderobes
Clubhouse

Topography and landscape
Løren Idrettspark is located in an 
area with terrain variations, trees and 
shrubs.  A green park section extends 
from the southwest upwards to the 
north. This area has  inviting  paths and 
trail surrounded with grass and trees. 
An important hiking route, D2 is within 
this part of the park. This is important 
to maintain as it is well used for pedes-
trians, cyclists and for training. D2 will 
be a continuation of the Green Ring 
planned in Hovinbyen. The park is used 
as a recreation area for residents in the 
surrounding area. But also used for fun 
and games all year round.  

3.2.7

Fig. 32.  
Overview photo, structure presentation
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Fig. 33.  
Site Photos, 2022.



Fig. 35.  
Volume and roads

100m.
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Fig. 34..  
Topography
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Terrain lines, 1m.

Analysis: diagrams
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Fig. 36.  
Use
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Fig. 37.  
Public transport , bike 
and hiking paths, 
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Fig. 38.  
Green area

100m.

 

Green area

Sport Facilities

Fig. 39.  
Trees and green area
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Fig. 41.  
Volume and roads
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Fig. 40.  
Wind direction 
and sun path
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Fig. xx. 
___

Fig. xx. 
___

Fig. xx. 

Ski Center, Beijing, China
Architects: BIAD-ZXD Architects
Area: 38960m², Year: 2021 

The Wukesong Ice Sports Center is 
the Ice Hockey Training Center for 
the 2022 Winter Olympic Games. The 
project consists of two levels above the 
ground and two levels underground. 
Functions underground are designed 
as the ice arena with a capacity of 1900 
audiences and related functions sur-
rounding the arena.

The plan shows 2 ice rinks that are 
located below ground level. The stair 
cores are positioned relative to the 
playing surface. Here they act as struc-
tural elements extending from the sec-
ond lower floor to the first floor. They 
make up 8 cores that are located in the 
corners of the two rinks. The Zamboni 
location is interesting. Here, the two 
tracks can divide one by allowing it to 
travel back and forth between the two 
ice tracks. 

Core ( stair and eletator)

Zamboni area

Zamboni possibilities of 
movement

VTB Ice Palace, Moskva, Russia
Architects: SPEECH
Area: 70300 m², Year: 2015 

The sports complex has three ice 
arenas under one roof: a large arena 
designed for 12,100 seats, a small arena 
with 3,500 seats, and a training arena 
with 500 seats. At the same time the 
two main arenas include the possibility 
of transformation – in a short amount 
of time, they can be prepared to con-
duct not only hockey matches, but also 
other sports competitions, as well as 
concert shows. 

It consists of two rectangular volumes, 
visually combined into one as a result 
of the main facade’s design, which 
was rendered as a kind of icy mantle 
polished to a gloss like the surface of a 
rink.

3 ice rinks share the same garage for 
the Zamoni machines. Here you have 
the opportunity to drive out on all the 
tracks

Fig. xx. 
___

Fig. xx. 

Zamboni area

Zamboni possibilities of 
movement

References
https://www.arch-
daily.com/975472/
wukesong-ice-sports-
center-biad-zxd-ar-
chitects?ad_source=-
search&ad_medi-
um=projects_tab?ad_
source=myarchdai-
ly&ad_medium=book-
mark-show&ad_con-
tent=current-user

https://www.arch-
daily.com/771427/
vtb-ice-pal-
ace-speech-archi-
tectural-office?ad_
source=search&ad_
medium=projects_
tab?ad_source=m-
yarchdaily&ad_me-
dium=book-
mark-show&ad_con-
tent=current-user



Fig. xx. 
___

Architects: BIAD-ZXD Architects
Area: 38960m², Year: 2021 

The Wukesong Ice Sports Center is 
the Ice Hockey Training Center for 
the 2022 Winter Olympic Games. The 
project consists of two levels above the 
ground and two levels underground. 
Functions underground are designed 
as the ice arena with a capacity of 1900 
audiences and related functions sur-
rounding the arena.

Core ( stair and eletator)

Zamboni area

Zamboni possibilities of 
movement

It is interesting that the two ice rinks 
are at different levels.  And how the 
underside of the grandstand lays the 
foundation for the character of the 
room in the circulation area around 
the main arena. The stairs into the 
seating area act as structural objects 
that hold the grandstand up.

https://www.baunetz.
de/meldungen/
Meldungen-Eishock-
ey-Arena_von_Caruso_
St_John_8056809.html
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GSEducationalVersion

GSEducationalVersion

GSEducationalVersion

In relation to the propoosions of the 
plot, there are two formations that can 
fit the program. (formation 3 and 4).

The proposal could 
be two equal ice 
halls.  With the pos-
sibility of an equal 
number of specta-
tors.

The proposal allows 
for a main arena 
with the possibility 
of many spectators 
and another ice rink 
suitable for training 
and which has the 
possibility of fewer 
spectators.

Formations 
Formations of how two ice rinks can 
relate to each other

Fig. xx.  Formation 1 Fig. xx.  Formation 2

Fig. xx.  Formation 3

Fig. xx.  Formation 4

Fig. xx. Volume study  Added volume

Fig. xx. Volume study  Added volume



1.

2.
3.

4.

1.

2.
3.

4.



1.

2.
3.

4.

1.

2.
3.

4.



1.

2.
3.

4.



GSEducationalVersion

Dusj / wc

Garderobe (2stk. 50m2 + 4stk 40m2) x 2

Dommergraderobe ( 2stk. L + 1stk, S) x 2 ?

Transportåre

Isflate

Lager

Gym

Kafe

Vip (Min. 50m2)

Tekniskrom

Ismaskin garasje

Vestibyle

Vrimleareal publikum

Presserom

Spillerbåser

Sekretariat

Lagrom

Trenerrom

Massasjerom

Legerom

Vaskerom

Kontor

Sliperom

Trapp

Heis

Tribune

Ventilasjonsrom

Fasade

alt.1
1.etasje

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

Fasade

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

Fasade

GSEducationalVersion

Dusj / wc

Garderobe (2stk. 50m2 + 4stk 40m2) x 2

Dommergraderobe ( 2stk. L + 1stk, S) x 2 ?

Transportåre

Isflate

Lager

Gym

Kafe

Vip (Min. 50m2)

Tekniskrom

Ismaskin garasje

Vestibyle

Vrimleareal publikum

Presserom

Spillerbåser

Sekretariat

Lagrom

Trenerrom

Massasjerom

Legerom

Vaskerom

Kontor

Sliperom

Trapp

Heis

Tribune

Ventilasjonsrom

Fasade

alt.1
1.etasje

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

Fasade

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

Fasade

GSEducationalVersion

Dusj / wc

Garderobe (2stk. 50m2 + 4stk 40m2) x 2

Dommergraderobe ( 2stk. L + 1stk, S) x 2 ?

Transportåre

Isflate

Lager

Gym

Kafe

Vip (Min. 50m2)

Tekniskrom

Ismaskin garasje

Vestibyle

Vrimleareal publikum

Presserom

Spillerbåser

Sekretariat

Lagrom

Trenerrom

Massasjerom

Legerom

Vaskerom

Kontor

Sliperom

Trapp

Heis

Tribune

Ventilasjonsrom

Fasade

alt.1
1.etasje

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

Fasade

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

Fasade

GSEducationalVersion

Dusj / wc

Garderobe (2stk. 50m2 + 4stk 40m2) x 2

Dommergraderobe ( 2stk. L + 1stk, S) x 2 ?

Transportåre

Isflate

Lager

Gym

Kafe

Vip (Min. 50m2)

Tekniskrom

Ismaskin garasje

Vestibyle

Vrimleareal publikum

Presserom

Spillerbåser

Sekretariat

Lagrom

Trenerrom

Massasjerom

Legerom

Vaskerom

Kontor

Sliperom

Trapp

Heis

Tribune

Ventilasjonsrom

Fasade

alt.1
1.etasje

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

Fasade

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

Fasade

GSEducationalVersion

Dusj / wc

Garderobe (2stk. 50m2 + 4stk 40m2) x 2

Dommergraderobe ( 2stk. L + 1stk, S) x 2 ?

Transportåre

Isflate

Lager

Gym

Kafe

Vip (Min. 50m2)

Tekniskrom

Ismaskin garasje

Vestibyle

Vrimleareal publikum

Presserom

Spillerbåser

Sekretariat

Lagrom

Trenerrom

Massasjerom

Legerom

Vaskerom

Kontor

Sliperom

Trapp

Heis

Tribune

Ventilasjonsrom

Fasade

alt.1
1.etasje

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

Fasade

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

Fasade

GSEducationalVersion

Dusj / wc

Garderobe (2stk. 50m2 + 4stk 40m2) x 2

Dommergraderobe ( 2stk. L + 1stk, S) x 2 ?

Transportåre

Isflate

Lager

Gym

Kafe

Vip (Min. 50m2)

Tekniskrom

Ismaskin garasje

Vestibyle

Vrimleareal publikum

Presserom

Spillerbåser

Sekretariat

Lagrom

Trenerrom

Massasjerom

Legerom

Vaskerom

Kontor

Sliperom

Trapp

Heis

Tribune

Ventilasjonsrom

Fasade

alt.1
1.etasje

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

Fasade

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

F
a

s
a

d
e

Fasade

Programming attempt



GSEducationalVersion



Grandstand - profile



GSEducationalVersion

Interior - section
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Fig. xx.  
Diagrams of walking 
patterns

Sirculation -  from warderobe to ice surface
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Fig. xx. 

Swimming Pool, UK.
Architects: Morris + Company
Year: 2014 

References - Structure / Roof

Fig. xx. 

Gymnasium, Paris, France.
Architects: Brisac Gonzalez 
Area : 4060 m2. Year : 2012

Fig. xx. 
___

https://www.arch-
daily.com/922719/
alfriston-swim-
ming-pool-dug-
gan-morris-archi-
tects?ad_source=-
search&ad_medi-
um=projects_tab?ad_
source=myarchdai-
ly&ad_medium=book-
mark-show&ad_con-
tent=current-user

https://www.arch-
daily.com/465263/
pajol-sports-cen-
tre-brisac-gonza-
lez?ad_source=-
search&ad_medi-
um=projects_tab?ad_
source=myarchdai-
ly&ad_medium=book-
mark-show&ad_con-
tent=current-user
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Design - Roof structure
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The ice surface is 30m x 60m. With 
encircled stands, the span will be 50 m 
in one direction and 70 - 80 m in the 
longitudinal direction. A metal con-
struction will be able to take this span. 
In order to achieve a playful and in-
teresting  sceiling surface both  inside 
and outside, I am looking for a design 
that can provide this without building 
too much in height. 

 
So that the ridge height does not be-
come too high, but at the same time 
allows room for technical installations 
such as lighting and ventilation. The 
hall room should also have  good 
height above the ice surface.





Fig. 221 a

Eksempel på rettvendt tak med bærekonstruksjon av stål

Detail, roof build up. 
Section. 
From: byggforsk.no
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2000mm

55000mm

c/c 7000mm

Space frame i stål.
Søyler i betong
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Gallery
Luvre Lens, FRANCE
Architects: SANAA
Year : 2006

Facade reference
https://www.arch-
daily.com/312978/
louvre-lens-sanaa/
louvre-lens-by-sa-
naa-23?next_pro-
ject=no
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Design - Facade
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Hall room
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