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Main	
  results	
  from	
  LCA	
  case	
  study	
  of	
  an	
  office	
  building	
  :	
  
	
  
•  Life	
  cycle	
  stage	
  contribuIons	
  to	
  toxicological	
  impact	
  

potenIals	
  do	
  not	
  follow	
  the	
  same	
  trend	
  as	
  contribuIons	
  
to	
  environmental	
  impact	
  potenIals	
  

•  Extending	
  study	
  period	
  from	
  50	
  to	
  100	
  years	
  changes	
  
results	
  in	
  environmental	
  impact	
  potenIals	
  by	
  8-­‐18	
  %	
  

•  Use	
  of	
  naIonal	
  energy	
  data	
  instead	
  of	
  regional	
  energy	
  
data	
  changes	
  results	
  by	
  up	
  to	
  175	
  %	
  

•  Use	
  of	
  a	
  dynamic	
  approach	
  to	
  naIonal	
  energy	
  data	
  
changes	
  results	
  by	
  up	
  to	
  320	
  %	
  



BACKGROUND DGNB – Danish adaptation 

TC	
  350	
  as	
  a	
  standard	
  framework	
  
for	
  sustainable	
  buildings	
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Aspects	
  of	
  DGNB	
  methodology	
  
	
  
•  Inclusion	
  of	
  toxicological	
  

impact	
  categories	
  

•  Study	
  period	
  	
  

•  Energy	
  supply	
  scenarios	
  in	
  
the	
  operaIon	
  stage	
  

?	
  



InvesIgated	
  through	
  modelling	
  of	
  a	
  case	
  study	
  building	
  and	
  applicaIon	
  of	
  3	
  scenarios	
  

Office	
  building	
  
	
  NN1	
  Headquarters	
  of	
  Novo	
  Nordisk	
  medical	
  
company	
  

	
  
Low	
  energy	
  building	
  (Dk	
  building	
  regulaIon	
  2015):	
  

	
  Annual	
  electricity	
  consumpIon	
  13.8	
  kWh/m2	
  
	
  Annual	
  heat	
  consumpIon	
  12.3	
  kWh/m2	
  

GFA:	
  32,742	
  m2	
  

	
  
Structural	
  elements:	
  Concrete	
  and	
  steel	
  
	
  
Facade:	
  Glazed	
  white	
  Ile,	
  glass	
  

[Henning	
  Larsen	
  Architects]	
  

PROJECT METHOD Case study building 
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PROJECT METHOD The LCA system 



Scenario	
   Electricity	
   HeaEng	
   Reference	
  
Study	
  Period	
  

1.	
  DGNB	
  Reference	
   EU-­‐25	
  grid	
  mix	
   District	
  heaIng	
  	
  
(100	
  %	
  natural	
  gas)	
  

50	
  years	
  

2.	
  Long	
  study	
  period	
   EU-­‐25	
  grid	
  mix	
   District	
  heaIng	
  	
  
(100	
  %	
  natural	
  gas)	
  

100	
  years	
  

3.	
  Dk	
  mixes	
  2011	
   Dk	
  grid	
  mix	
  2011	
  
	
  

Dk	
  district	
  heaIng	
  mix	
  2011	
   50	
  years	
  

4.	
  Dk	
  mixes	
  	
  
2011-­‐2061	
  

Dk	
  grid	
  mix	
  	
  
average	
  2011-­‐2061	
  

Dk	
  district	
  heaIng	
  mix	
  
average	
  2011-­‐2061	
  

50	
  years	
  

PROJECT METHOD Scenarios 
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RESULTS Scenario 1 – DGNB reference 
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RESULTS Scenario 2 – Long study period 
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RESULTS Scenario 3 – DK energy mixes 2011 

Scenario	
  1	
  à	
  3	
  
Adjusted	
  parameter	
  

Average	
  European	
  grid	
  mix,	
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  heaIng	
  from	
  natural	
  gas	
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  2011	
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RESULTS Scenario 4 – DK energy mixes 2011-2061 
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Life	
  cycle	
  stage	
  contribuIons	
  to	
  
toxicological	
  impact	
  potenIals	
  do	
  not	
  
follow	
  the	
  same	
  trend	
  as	
  contribuIons	
  to	
  
environmental	
  impact	
  potenIals	
  
Materials	
  used	
  in	
  the	
  building	
  life	
  cycle	
  
contributes	
  most	
  to	
  toxicological	
  impact	
  
poten7als	
  
	
  
Extending	
  study	
  period	
  from	
  50	
  to	
  100	
  
years	
  changes	
  results	
  in	
  annual	
  
environmental	
  impact	
  potenIals	
  by	
  8-­‐18	
  %	
  
But	
  the	
  approach	
  increases	
  the	
  uncertainty	
  
of	
  the	
  energy	
  consump7on/supply	
  
scenarios,	
  which	
  mean	
  most	
  to	
  total	
  results	
  
Use	
  of	
  naIonal	
  (instead	
  of	
  regional)	
  energy	
  

data	
  changes	
  results	
  by	
  up	
  to	
  175	
  %	
  
With	
  a	
  large	
  varia7on	
  depending	
  on	
  impact	
  
category	
  
	
  
Use	
  of	
  a	
  dynamic	
  approach	
  to	
  naIonal	
  
energy	
  data	
  changes	
  results	
  by	
  up	
  to	
  320	
  %	
  
Again	
  with	
  a	
  large	
  varia7on	
  depending	
  on	
  
impact	
  category	
  

Sum-up Main findings of case study 


