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Background

13% of all buildings in Denmark are heritage buildings

• status as listed or worthy of preservation

• 9,000 buildings are listed and protected by the National Heritage 
Agency

which means that all building work, beyond routine maintenance, 
requires a permit from the National Heritage Agency.

• 350,000 buildings have been assessed as being worthy of preservation 
and are protected on a regional level by local authorities

Listed buildings have no end-use date, they are forever

https://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwi24uXlqNHQAhUDjiwKHSy1D1MQjRwIBw&url=https://www.borger.dk/Sider/Fredede-bygninger.aspx&psig=AFQjCNEuktpcNXjfgx_t8PoKMRSeXGGbEg&ust=1480624100083833
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Background

• Heritage buildings are privately owned in Denmark

• Climate change policy - reducing the CO2 emissions

• Reducing the amount of energy used for heating and comfort

• Danish Building Regulations 2008, 2010 and 2015 (each -25%), 2020

(Energy consumption for heating, ventilation, cooling and hot water < 
20 kWh/m2 pr. year)

• Refurbishment of these buildings is needed to ensure that they remain part 
of the attractive building stock

• Intensified interest in refurbishing buildings including heritage and historic 
buildings

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiHwaeQq9HQAhXMkiwKHadbBTMQjRwIBw&url=http://www.kb.dk/da/materialer/kulturarv/institutioner/Kulturarvsstyrelsen.html&psig=AFQjCNERD1DBTODqAl3UH311gx0pZ8CXqw&ust=1480624658783397
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Refurbishment of heritage is needed

• Refurbishment of heritage is a complicated process

• Important to

• identify key motivations and benefits that inspire an owner to refurbish 
heritage.

• describe challenges that an owner needs to address

• recordnice a different risk assessment level for the building. Changes in the 
building physics as

• changing the air infiltration rate

• moisture load

• moisture content over the year

can increase the risk of degradation of organic materials and mould
growth

http://minby.dk/frederiksberg-bladet/register-over-bevaringsvaerdige-bygninger/
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Present three case studies

• involving

• Restoration

• Modernization

• To do so a model for refurbishment of heritage buildings was

• Developed, and

• Used

• Feasible refurbishment measures

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwieh_amsNHQAhUJZCwKHV9cDuIQjRwIBw&url=http://mapio.net/o/4913019/&psig=AFQjCNHGa-6Y2y5M-K9I6mZnPkue30eLOg&ust=1480626087669791


• Deve lop  a  mode l  tha t  can  be  used  fo r  re fu rb i shment  o f  he r i tage  

bu i l d ings

• The mode l  he lps  to  choose ,  eva lua te  and  imp lement  measures  

c rea t ing  synergy be tween  the  i n te res ts  o f  p reserv ing  the  her i tage  

va lues  and to  c rea te  an  a f fo rdab le  re fu rb i shment ,  mee t ing  the  

requ i rements  fo r  the  use ,  o f  the  bu i l d ing .

• The mode l  focus  on  the  coopera t i on  and  d ia logue be tween 

au thor i t i es  and  owners  who  re fu rb i sh  he r i tage  bu i l d ings  f i nd ing  

f i asab le measures .

Intention of the model
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• The  mode l  was  deve loped  and  
shown  used  re fu rb i sh i ng  t he  l i s t ed  
bu i l d i ng  comp lex  Fæs tn ingens
Mate r i a l gå rd ,  Kava le rgå rden a n d  
Elmehuse t .

• Re fu rb i sh i ng  Fæs tn ingens
Ma te r i a l gå rd the  He r i t age  Agency,  
t he  Dan i sh  Work i ng  Env i r onmen t  
Au tho r i t y  and  t he  owne r,  suppo r ted  
by  i ngeneers and  a r ch i tec ts ,  as  a  
g roup  coope ra ted  i n  i den t i f y i ng  
f eas ib l e  measu res .

• Focus  was  on  i den t i f y i ng  po ten t i a l  
ene rgy  sav ings  and ,  t o  dec ide  on  
ene rgy  upg rad ing  measu res  f o r  t he  
l i s t ed  bu i l d i ng .  And  t o  ca r r y  ou t  t he  
r e fu rb i shmen t  measu res .

Fæstningens Materialgård
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2007  cond i t ion  o f  the  bu i l d ing  comp lex  was  s t rong ly  a f fec ted  by  the  

many re fu rb i shments  o f  the  bu i l d ing  wh ich  d id  no t  respec t  the  va lues  

o f  the  bu i l d ing  comp lex .

Use has  changed  severa l  t imes  th rough  i t s  h i s to ry.

Recen t l y  used  fo r  o f f i ce  t ype  func t i ons .

The heritage preservation status and conditions
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Model locating feasible refurbishment measures
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• Rough  so r t i ng  o f  the  

measures  o f  the  Genera l  

L is t

• Genera l  L i s t .  A l i s t  o f  a l l  

t he  po ten t i a l  energy-

sav ing  in i t i a t i ves  tha t  

shou ld  be  cons idered  in  

connec t ion  w i th  the  

renova t ion  and  

res to ra t i on  o f  any 

bu i l d ing .

Workgroup Assessment meeting IWorkgroup Assessment meeting I

1 008.12.2016



• A row o f  mee t ings  

nar rowing  down the  l i s t  o f  

poss ib le  re fu rb i shment  

measures .

• Based  on :

• i ndoor  c l ima te - ,  

energy consumpt ion -

and  measurement  o f  

synergy s imu la t ions

• cos t  bene f i t  

eva lua t ions

• i den t i f ied  her i tage  

va lues

Workgroup Assessment meeting II

1 108.12.2016

Workgroup Assessment meeting IIWorkgroup Assessment meeting II – lll…



• F ina l  mee t ing  nar rowing  
down the  l i s t  o f  poss ib le  
re fu rb i shment  measures  
to  Feas ib le re fu rb ishment  
measures .

• Based  on :

• i ndoor  c l ima te - ,  
energy consumpt ion -
and  measurement  o f  
synergy s imu la t ions

• cos t  bene f i t  
eva lua t ions

• i den t i f ied  her i tage  
va lues

Workgroup Assessment meeting IV

1 208.12.2016

Workgroup Assessment meeting IV
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Mot i va t i ons  

• re fu rb i sh  her i tage  bu i l d ings  wh i l e  no t  compromis ing  i den t i f ied  
her i tage  va lues ,  bu i l d ings  rema in  pa r t  o f  the  a t t rac t i ve  bu i l d ing  
s tock

• deve lop  reasonab le  cos t -bene f i t  so lu t i ons  tha t  mee t  the  
requ i rements  fo r  the  fu tu re  use  o f  the  bu i l d ing

Benef i t s

• Upgrad ing  o f  the  energy per fo rmance ,  thus   c rea t i ng  a t t rac t i ve  
fac i l i t i es  fo r  accommodat ion ,  o f f i ces ,  con fe rence  and  meet ings  
p rov id ing  an  accep tab le  i ndoor  c l imate

Cha l lenges

• f ac i l i t i es  w i th  a  h igh  energy consumpt ion  such  as  a  k i t chen and a  
can t ina  l oca ted  w i th in  a  he r i tage  bu i l d ing  was  lea rned  to  i nc rease  
the  overa l l  energy consumpt ion  subs tan t i a l l y,  i f  p rov ided  w i th  an  
accep tab le  indoor  c l imate

• l im i ta t ions  i n  the  use  o f  he r i tage  bu i l d ings

• es tab l i sh an  a i r t i gh t bu i l d ing
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• Denmark  has  ca r r i ed  ou t  a  number  o f  case  s tud ies  demons t ra t i ng  

comprehens ive  re fu rb i shment  i nc lud ing  energy upgrad ing  o f  

her i tage  bu i l d ings .

• A mode l  fo r  the  co rpora t i on  be tween  au thor i t i es  and  an  owner  o f  a  

he r i tage  bu i l d ings  has  been  deve loped

• The mode l  has  been  shown use fu l  fo r  re fu rb i shment  o f  he r i tage  

bu i l d ings

• The mode l  he lps  to  choose ,  eva lua te  and  imp lement  measures  

c rea t i ng  synergy be tween  the  i n te res ts  o f  p reserv ing  the  her i tage  

va lues  and to  c rea te  an  a f fo rdab le  re fu rb i shment ,  mee t ing  the  

requ i rements  fo r  the  use ,  o f  the  bu i l d ing .

• The mode l  can  be  used  fo r  bo th  L i s ted  bu i l d ings  and  fo r  Bu i l d ings  

wor thy  o f  p reserva t i on

Conclusions
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Thank You
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