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Credit(s) earned on completion of 
this course will be reported to AIA 
CES for AIA members. Certificates 
of Completion for both AIA members 
and non-AIA members are available 
upon request. 
 
 
 
 
 
 
This course is registered with AIA 

CES for continuing professional 
education. As such, it does not 
include content that may be 
deemed or construed to be an 
approval or endorsement by the 
AIA of any material of construction 
or any method or manner of 
handling, using, distributing, or 
dealing in any material or product. 
_______________________________________
____ 
Questions related to specific materials, methods, and 
services will be addressed at the conclusion of this 
presentation. 
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The band got back together, with another singer. 
 
Think Abba. 

Course 
Description   



BE 2015                                                Lessons from Scandinavia - DENMARK 

                                                NESEA Travelers 

Learning 
Objectives 

1. Assess the state of the art in Denmark and Sweden with respect 
to climate change development.



2. Identify trends in construction codes towards energy efficiency 
and how the evolution occurred.



3. Describe the social context in Scandinavia and how it compares 
to the United States.



4. Determine what strategies we found can work for projects here in 
the US.


At the end of the this course, participants will be able to: 
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Text 
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Title of presentation 
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Title of presentation 

20#Oct morning

TBD;1possibly1Blå1Jungfrun
Stockholm,1
Sweden

Malardrottningen1Yacht1Hotel1&1
Restaurant
Riddarholmen http://skanska#sustainability#case#studies.com/pdfs/68/68_Bla_Jungfrun_v001.pdf

Monday lunch 11:30
Gustaf1Landahl;111:30;1Fleminggatan14115:30pm https://www.linkedin.com/pub/gustaf#landahl/19/329/541

afternoon 14:00 Hammarby1Sjöstad:114:001to115:30;1Lugnets1Allé1391SE#
1201651Stockholm1'8pm')9:30pm http://www.hammarbysjostad.se/inenglish/pdf/HS_miljo_bok_eng_ny.pdf

21#Oct morning 9:00

Sustainable1Järva19:001to111:001'3pm')'5pm
Stockholm,1
Sweden

http://cityclimateleadershipawards.com/stockholm#sustainable#jarva/;1
http://www.eusew.eu/images/slider_2014/managenergy/11053.pdf

Tuesday lunch 13:00
Arne1Elmroth113:00117pm https://www.linkedin.com/pub/arne#elmroth/39/299/9b7

afternoon 14:30
Royal1Stockholm1Seaport114:301to116:3018:30pm')'
10:30pm http://www.stockholmroyalseaport.com/en/

dinner Lars1Friberg1111112'midnight https://www.linkedin.com/pub/lars#friberg/15/386/7a7
22#Oct morning 10:00 Renzero1project110:001to111:301(Anders1Olsson1will1

meet1us1at1our1hotel)114pm)5:30pm
Stockholm,1
Sweden http://www.renzero.se/

Wednesday lunch 11:30

Anders1Olsson111:301#11:00;1also1visit1to1building1fair:1
http://www.skanskbyggtjanst.se/massa/151/115:30pm')'
7pm

221Oct1to1231Oct
Lilla1Hotellet1i1Alingsås
Magasinsgatan11
4411301ALINGSÅS
+46322#10873 https://www.linkedin.com/pub/anders#olsson/41/829/679

afternoon travel1to1Alingsås
dinner Hans1Eek1at1Momenti1Liberi1Trattoria,11V.1Ringg.17,14411

331Alingsås112midnight
Alingsas,1
Sweden www.momentiliberi.se

23#Oct morning Alingsås1apartment1retrofit,1passive1house1school11
3pm?

Alingsas,1
Sweden http://www.passivhuscentrum.se/

Thursday lunch

possibly1with1Hans1Eek116pm
http://www.wolf#passivehomes.com/news/hans#eek#the#vision#the#visionary#of#the#
passive#house#concept.html

afternoon 15:00

Demo1House;1Research1Institutes1of1Sweden1(RISE)1in1
Borås119pm? Gothenberg

231Oct1to1261Oct
STF1Göteborg1City
Drottninggatan163#65,14111071
Göteborg
Tel:1031#756198100 http://www.ri.se/en/news/sp#s#energy#smart#demo#house#in#place

24#Oct morning 9:00 meet1with1John1Helmfridsson;11Odinsplatsen11,14111021
Göteborg113pm? liljewall#arkitekter.se;1https://www.linkedin.com/pub/john#helmfridsson/37/420/7b2

Friday lunch 12:30 Joakim1Kaminsky,112:30,1Ekmansgatan13,14111321
Göteborg116:00pm Gothenberg http://www.kjellgrenkaminsky.se/en/

afternoon Kolla1Skolan1with1an1architect1from1Kjellgren1Kaminsky1
7)12pm? http://www.kjellgrenkaminsky.se/en/blog/portfolio/all/kolla#school#case/

25#Oct morning Villa1Kyoto,1pick1up1at19:001and1return1at111:0013pm)
5:30pm http://www.villakyoto.se/

Saturday lunch Erik1Orvarson'6pm Gothenberg owner1of1Villa1Kyoto

26#Oct ferry1to1Frederikshavn,1Denmark1Stena1Line
Sunday

Afternoon Bofællesskabet1Sol1&1Vind
Byagervej1245
83301Beder
email:1info@sologvind.dk

Near1Aarhus,1
Beder Visit1cohousing1community1that1Tom1and1Kristin1studied1in11995,1http://sologvind.dk

27#Oct morning

8:301#19:45

Ekolab1with1Klaus1Ellehauge
Vestergade1481H,12.1tv
DK#80001Aarhus1C1
Direkte1+45140138166143

Aarhus,1
Denmark

261Oct1to1281Oct
Store1Torv14
Arhus,180001Denmark
+4586120011 http://www.langenkamp.dk

drive1451minutes1to1Ebeltoft1to1meet1with1Olav1
Langenkamp14pm?

Monday afternoon 12:30 Lagenkamp1Office112:30,1Nørreport14F,184001Ebeltoft,1
then1to1Aarhus1to1see1321PH1rowhouses116:30pm

dinner Olav?112'midnight

28#Oct morning

TRAVEL1TO1COPENHAGEN
afternoon 13:00 1Krydsrum1Arkitekter1with1Niels1Jakubiak1Andersen,1

Kigkurren18M,11.1sal,1then1tour1of1301Ryesgade1
Renovation17pm

Copenhagen,1
Denmark

281Oct1to111Nov
IBSENS1HOTEL
VENDERSGADE123
COPENHHAGEN,113631Denmark
+4533131913 http://www.krydsrum.dk

Tuesday dinner DINNER1WITH1ANDERS1(via1Paul)Anders1and1Thea1
Drachen;1Carl1Jacobsens1Vej121A,12.1floor,1door13
25001Valby
Denmark
Anders:1+45129390604
Thea:1+45140121672

http://www.dac.dk/en/dac#cities/sustainable#cities/all#cases/buildings/copenhagen#
renovation#has#reduced#energy#consumption#by#73#in#ryesgade/

29#Oct morning 9:00
UNIVERSITY1MEETING??1HEATHER#1111111111111111111111111111111111
IBC1Euroforum1conference1tradeshow,1and/or1visit1the1
Danish1National1Maritime1Museum113pm

Copenhagen,1
Denmark http://buildinggreen.eu/en/

Wednesday lunch http://www.theguardian.com/artanddesign/2013/oct/27/danish#maritime#museum#
ingels#review

afternoon 15:00 15:001meeting1with1Niels1Arne1Jensen1from1the1City11
Nyropsgade11,16.sal
16021København1V
Telefon1263019496
E#mail1njense@kff.kk.dk1119pm

30#Oct morning 9:00 PENDING1Go1see181House1by1BIG,1orDanish1Museum1of1
Art1and1Architecture??113pm

Copenhagen,1
Denmark http://www.archdaily.com/63464/in#progress#8#house#big/

Thursday lunch http://architizer.com/projects/8#house/
afternoon 13:00

Henning1Larsen1Architects,1with1Signe1Kongebro,1Louis1
Becker,1Vesterbrogade17611THEN1a1project17pm

http://www.henninglarsen.com/people/s#u/signe#
kongebro.aspx?catId=&sortBy=firstname

31#Oct morning 9:00 Per1Thomas1Dahl,1Director1for1Building1Materials,1
Danish1Construction1Agency1Dansk1ByggeriNørre1
Voldgade110613581København1KTelefon172116100100

Copenhagen,1
Denmark PAUL's1contact

Friday lunch OPEN
afternoon 16:00 1meeting1with1Lykke1Leonardsen1from1the1City,1

Njalsgade1131Vær.141711Postboks1348110pm

SATURDAY Go1Home#113:051fly1out1Tom1&1Andy

NESEA1TRAVELERS1#1OUR1USTREAM1CHANNEL1IS11#11buildingtours11THE'TIME'IN'GREEN'IS'EAST'COAST'US'TIME
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Title of presentation 
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Text 
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                                                NESEA Travelers Copenhagen 

Text 
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                                                NESEA Travelers Monarchy since 1300’s, 5.6M people with 600,000 in Copenhagen 

Text 
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Title of presentation 
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                                                NESEA Travelers Fearless integration of the new and the old 

Text 
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Text 
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                                                NESEA Travelers Chairs! 

Text 
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                                                NESEA Travelers Environmental Goals:  Copenhagen-Carbon Neutral by 2030 
        Denmark- Fossil Free by 2050 

Text 
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                                                NESEA Travelers Social Welfare society with long history of “Commune” 

Text 
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                                                NESEA Travelers Cycling Infrastructure 

Text 
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                                                NESEA Travelers A Bridge for only bicycles and pedestrians 

Text 



BE 2015                                                Lessons from Scandinavia - DENMARK 

                                                NESEA Travelers Bicycle congestion 

Text 
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                                                NESEA Travelers  BIG- 8 House- 2007- Award winning 

Text 
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                                                NESEA Travelers  BIG- 8 House- Cycling ramp in figure 8 

Text 
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                                                NESEA Travelers  BIG- 8 House- glass cleaning! 

Text 
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                                                NESEA Travelers Sol og Wind- 20 years later 

Text 
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                                                NESEA Travelers End intro 

Text 
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Title of presentation 
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Daily	
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The daily average low (blue) and 
high (red) temperature with 
percentile bands (inner band from 
25th to 75th percentile, outer band 
from 10th to 90th percentile). 
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Dewpoint	
  

The daily average low (blue) 
and high (red) dew point 
with percentile bands (inner 
band from 25th to 75th 
percentile, outer band from 
10th to 90th percentile). 
https://weatherspark.com/averages/28823/Kastrup-
near-Copenhagen-Capital-Region-of-Denmark 
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•  Copenhagen 71F DB and 59F dewpoint: RH 49%, enthalpy 
25.7  Btu/lb 

•  Boston           82F DB and 67F dewpoint:  RH 61%, enthalpy 
35.2 Btu/lb 

•  To cool 1,000 cfm of outside air 
–  For inside conditions of 74F, 50% RH, enthalpy 27.5 
–  Copenhage: conditions already cool – 0 Btu/hr 
–  Boston:        34,000 Btu/hr 

Summer average high temperature and dewpoint conditions
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•  Copenhagen 71F DB and 59F dewpoint: RH 49%, enthalpy 
29.8  Btu/cu.ft. 

•  Boston 82F DB and 67F dewpoint: RH 61, enthalpy 35.2 

•  To cool 1000 cfm of outside air 
–  For inside conditions of 74F, 50% RH, enthalpy 27.5 
–  Copenhagen: no need to cool 
–  Boston:        34,000 Btu/hr 

Average high temperature and dewpoint conditions
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Title of presentation 

Translating the Swedish Building Energy Standard

kWh/sq.m-yr 95 75 55 45 35 25
kBtu/sq.ft.-yr 30 24 17 14 11 8

kWh/sq.m-yr 86 68 50 41 32 23
kBtu/sq.ft.-yr 27 22 16 13 10 7

kWh/sq.m-yr 24 24 24 24 24 24
kBtu/sq.ft.-yr 8 8 8 8 8 8

kWh/sq.m-yr 110 92 74 65 56 47
kBtu/sq.ft.-yr 35 29 23 21 18 15

kWh/sq.m-yr 34 32 30 29 28 27
kBtu/sq.ft.-yr 11 10 9.5 9.1 8.8 8.4

Translating the Swedish Building Energy Standard

kWh/sq.m-yr 95 55 25
kBtu/sq.ft.-yr 30 17 8

kWh/sq.m-yr 86 50 23
kBtu/sq.ft.-yr 27 16 7

kWh/sq.m-yr 24 24 24
kBtu/sq.ft.-yr 8 8 8

kWh/sq.m-yr 110 74 47
kBtu/sq.ft.-yr 35 23 15

kWh/sq.m-yr 34 30 27
kBtu/sq.ft.-yr 11 9.5 8.4

Site 
Energy

Total Energy to meet standard with ASHP COP 
2.3 and Primary Energy Factor of 3.0

Site 
Energy

Energy Standard with fossil fuel with Primary 
Energy Factor of 1.1

Site 
Energy

1800 sq.ft. home, using 4000 kWh/yr -- lights 
and plug loads only 

Site 
Energy Total Energy to meet standard with fossil fuel

Site 
Energy

Total Energy to meet standard with fossil fuel

Total Energy to meet standard with ASHP COP 
2.3 and Primary Energy Factor of 3.0

Energy Standard with fossil fuel with Primary 
Energy Factor of 1.1

Primary 
Energy

Sweden Energy Standard does not inlcude 
light and pug loads

Site 
Energy

Sweden Energy Standard does not inlcude 
light and pug loads

1800 sq.ft. home, using 4000 kWh/yr -- lights 
and plug loads only 

Primary 
Energy

Site 
Energy

Site 
Energy
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District Heating in Stockholm and Copenhagen
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Stockholm District Heating

•  Market share ~80% of load

•  Fossil fuel ~20%  -- 80% renewable

•  CHP produces ~1/5th of Stockholm electricity

•  District supplies about 5,700 GWh/yr of heat


•  2 x 1016 BTU

•  Avoids ~150 MM gallons oil burned
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                                                NESEA Travelers District Heating 

Stockholm District Heating

•  Serves ~7 MM sq.m. commercial space

•  Implementing district cooling
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Stockholm District Heating


•  Private companies operate the systems

•  Fortum plant uses direct seawater cooling, and HP’s to 

lower water temperature in Fall when seawater warms

•  220MW of capacity provide 350 MWh/yr


•  HP’s also provide heating with combustion fuel boost in 
colder weather


•  Total HP heating capacity 600 MW

•  Used at night to charge DHW tanks

•  Low cost electricity at night

•  Sweden has 40% nuclear + 40 %hydro



7% Wind

•  Single stage, dual stage, can share 

    heat and cool in swing season
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Stockholm District 
Heating


Working hard to optimize 
systems


•  Waste burning CHP 
plant In Malmo


Flue gas heat recovery

•  Boosts return water from 

50C (122F) to 59C 
(138F) in district heat


•  COP ~5 – 6

•  19 MW heating
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Copenhagen -- Fossil fuels 

•  Coal and oil in CHP/district heating being replaced

•  100% renewable sources by 2025
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                                                NESEA Travelers District Heating 

Copenhagen -- Fossil fuels 

•  CHP/district increased share of heat and power production

•  98% of heat from district heating by 2025 





Danish modern 

CHP plant
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Copenhagen – Fossil to be replaced 
by

•  Biofuels and heat pumps in CHP/District 

heating 

•  seawater and sewage heat sources for 

180 MW heat pumps!

•  Wood pellets from Baltic region.  Another 

plant to be wood chip by 2020

•  Researching deep earth geothermal





HP plant
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Copenhagen 



•  Plastics in trash burned in district 

heat plants

•  Will take plastic out from waste 

burning which will reduce energy 
content of trash by 45%


•  3rd party audits are done of 
biomass sources for sustainable 
management


•  “Wild forest makes more CO2 
than managed forest”


•  At present not accounting for 
fossil fuel input into biomass fuel
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Title of presentation 
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Title of presentation 

Lykke Leonardson, 

Head of Climate Unit 

for the city of Copenhagen
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Text 

District heating

► 60-65% of Denmark

► 98% of Copenhagen


Lykke’s own home

► $10,000 total

► $5,000 cash, rest subsidies

► Law requiring hook up, 9 year notice 


Carrot 

and the 


Stick
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Text 

Codes

► Energy part of the new construction building code in 

1961

► Performance standard increasing

► 2015, 2020 codes started as voluntary 

► 70-75% of people elected to use voluntary code

► 25% using 2020


Financing

► Energy audit requirements
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Text 

Biking - Not a political statement, 
convenient, practical



► 40%+ commuters

► Facilitate increase in biking with 

population

► Congestion in bike lanes

► 20-30% decrease in poor 

weather

► Bike lanes cleaned first
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Set street lights 
Designed trash  
baskets, ramps 

Text 
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Title of presentation 
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Text 
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                                                NESEA Travelers Olav Lagenkamp, Architect & Owner 

Text 
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                                                NESEA Travelers Built in 2008, First certified Passive Haus in Denmark 

Text 
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                                                NESEA Travelers 3 bedroom, 175 m2 (1,883 sf) floor heated floor area 

Text 
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Text 
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                                                NESEA Travelers Exterior Shades 

Text 
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                                                NESEA Travelers All windows have exterior shading 

Text 
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                                                NESEA Travelers Wall corner mockup 

Text 
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                                                NESEA Travelers Mechanical Systems- Heat pump and ERV with ground pre-heat 

Text 
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                                                NESEA Travelers Northeast corner 

Text 
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                                                NESEA Travelers Active southern openings 

Text 
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                                                NESEA Travelers Dining Room  

Text 
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                                                NESEA Travelers Interior Blinds 

Text 
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                                                NESEA Travelers Refined interiors 

Text 
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Primary Energy Demand 

 Grunddaten    
Land:  Dänemark 

Region:  Region Midtjylland 
Ort:  Ebeltoft 
PLZ:  8400 

Objektname:  villa langenkamp 
Objekt Status:  fertiggestellt 

Baubeginn:  2008 
Fertigstellung:  2008 

Objekttyp:  Freistehendes Einfamilienwohnhaus 
Bautyp:  Neubau 

Energetische Gebäudekategorie:  Passivhaus 
Konstruktion:  Leichtbau 

Anzahl Wohneinheiten:  1 
Anzahl Nutz-Einheiten:  1 
Bruttogeschossfläche:  226 m2 
Objektbeschreibung: 

 

villa langenkamp is the first certified 
passive house in Denmark, built by the 
architect Olav Langenkamp 
(www.langenkamp.dk). 

 Kennzahlen gemäß 
Passivhausnachweis    

Qualitätsgeprüftes Passivhaus, Dr. 
Wolfgang Feist:  

yes 

Zertifizierer:  DK Passivhus.dk 
Passivhausnachweis: 

 
PHPP - Passivhaus Projektierungs 
Paket,(Passive House Planning Package) 

Energiebezugsfläche:  147 m2 
Heizwärmebedarf:  11 kWh/(m2a) 

PE-Bedarf ges.: (WW, Heizung, 
Kühlung, Hilfs- und Haushaltsstrom):  

105 kWh/(m2a) 

PE-Bedarf: (WW, Heizung, Hilfsstrom)  49 kWh/(m2a) 
Heizlast:  11 W/m2 

Luftdichtheit (geplant lt. PHPP):  0.6 1/h 
Luftdichtheit (gemessen):  0.6 1/h 

 

Heating demand 
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                                                NESEA Travelers Laerkehaven, Lystrup Denmark 

Text 
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Text 
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Text 

Lærkehaven III

Passivhus
  32 to-plans rækkehuse

Boligtyper:
3-rumsboliger på 100 m2

4-rums boliger på 110 m2

Færdigopført juli 2010

Arkitekt: schmidt hammer 
lassen architects

Passive house
32 two-storey terraced houses

Size of dwellings:
3-room dwellings 100 m²
4-room dwellings 110 m²

Construction finished July 2010

Architect: schmidt hammer 
lassen architects

Passivhus med aktiv energibesparelse

Passive house with active energy saving

Vi sætter pris på den friske 
luft i boligen – især den friske 

morgenluft  i soveværelset.
Beboer i Lærkehaven III

We appreciate the fresh air in the house – in 
particular the fresh morning air in the bedroom.

Resident in the Larch Garden III

”

The large wetland, which catches rainwater, forms a scenic 
connection between the three complexes.

●

Et landskabeligt bindeled mellem de tre bebyggelser er 
det store vådområde, hvor regnvandet opsamles.

●
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Text 
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Text 
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Text 
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Text 
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Text 
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Text 
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Text 
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Text 
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Text 
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Text 
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                                                NESEA Travelers Paul- 2:35 (10 minutes) 

Title of presentation 
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Copenhagen green building 
conference 

(Denmark’s “Building Energy” 
show) 
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Landsforeningen Økologisk Byggeri (LØB) 
(National Association for Ecological Construction) 

•  Low energy consumption in the manufacture of products. 
•  Other resource consumption in the manufacture of materials is 

minimized: e.g. problems with sewage or large waste production. 
•  Low consumption of electricity, water and heat in the life of the 

building. 
•  Materials properties that ensure a healthy indoor climate 
•  Care regarding the disposal/recycling/reuse of materials from the 

construction process and from when the building demolished.  
•  Low-energy transportation of materials and crew 
•  The building's architectural ideas, including building size relation; its 

function, and its relationship to the environment. 
•  The preparation and use of the materials and the construction 

process itself is sustainable. 
•  Building site consumption of electricity, water and heating is 

minimized. 
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From LØB website 
•  Interessen var stor fra både studerende, 

håndværkere og rådgivere – ja endda fra den 
anden side af Atlanten, hvorfra en gruppe fra en 
“søsterorganisation” til LØB, Northeast 
Sustainable Energy Association, kom forbi med 
videokamera og stor glæde. 

•  “The interest was great from both students, 
craftsmen and consultants - yes even from the 
other side of the Atlantic, where a group from a 
"sister organization" to LØB, the Northeast 
Sustainable Energy Association, came up with her 
video camera and great joy.” 
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Title of presentation 
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Title of presentation 
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This concludes The American Institute of Architects 
Continuing Education Systems Course 

Provider Name/Logo 


