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Final report 

 

1.1 Project details 

 

Project title PV – Cities - 2012 

Project identification (pro-

gram abbrev. and file) 

Energinet.dk project no. 2010-1-10504 

Name of the programme 

which has funded the project  

ForskVE 

Project managing compa-

ny/institution (name and ad-

dress)  

Cenergia 

Herlev Hovedgade 195 st, 2730 Herlev 

Project partners 

 

Dansk Solcelle Forening (DSF), Solar City Copenhagen (SCC), 

EnergiMidt (EM), FBBB, Teknologisk Institut, solcelle specialist 

firmaer. 

CVR (central business register) 7119 5414 

Date for submission January 2016 

 

 

1.2 Short description of project objective and results  

Campaign and demonstration of intelligent building integrated PV applications in Danish cities 

in connection to on-going climate plans and planned low-energy building projects. 

As a result of the project there will be shown a number of alternative BIPV solutions and cost 

effective and intelligent designs as part of low energy building or retrofit and in connection to 

electricity saving schemes, at the same time documenting PV yield and overall quality. There 

will be a total amount of PV installations of 255 kWp or approx. 3.000 m². 

By the end of this reporting there is a short presentation of Solar City Copenhagen, which 

was a major actor of the project. 

Besides is enclosed an annex with a lot of detailed material from the project incl. copies of 

sketch design projects and design guidelines. 

 

 

1.3 Executive summary 

The subtitle for the ForskVE project PV-Cities – 2012 was” Campaign and demonstration of 

intelligent building integrated PV applications in Danish cities in connection to ongoing cli-

mate plans and planned low energy building projects. 

After the project was finished by the end of 2013, it can clearly be considered, that this aim 

succeeded very efficiently. 

In the contract it was foreseen to realise 130 kWp BIPV with 20 % support from ForskVE and 

125 kWp BIPV without support. 

But as it is illustrated in the implementation list below it has actually been possible to realise 

438 kWp BIPV in all. 

Only in connection to a small BIPV programme for one family houses there was projects real-

ised in different areas of Denmark. 

The rest of the BIPV implementation projects was realised in the Copenhagen area with a 

strong connection to the Climate Plan of Copenhagen. 
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Here the most important BIPV project was the Søpassagen project at Østerbro, which proved 

to be a game changer for high quality BIPV implementation in the city of Copenhagen. 

A very important part of the “Campaign for intelligent building integrated PV applications in 

Danish Cities” has been the sketch design activity, which in fact managed to be realised with 

30 different BIPV designs incl. an economic assessment for the users coordinated by Solar 

City Copenhagen and Cenergia. 

 

 

 

1.4 Project objectives 

The aim of the project was to realise an actual campaign for BIPV in Danish cities based on a 

situation of still high PV costs when the project started. 

 

1.5 Project results and dissemination of results 

Project Results 

 

The subtitle for the ForskVE project PV-Cities – 2012 was” Campaign and demonstration of 

intelligent building integrated PV applications in Danish cities in connection to ongoing cli-

mate plans and planned low energy building projects. 

After the project was finished by the end of 2013, it can clearly be considered, that this aim 

succeeded very efficiently. 

In the contract it was foreseen to realise 130 kWp BIPV with 20 % support from ForskVE and 

125 kWp BIPV without support. 

But as it is illustrated in the implementation list below it has actually been possible to realise 

438 kWp BIPV in all. 

Only in connection to a small BIPV programme for one family houses there was projects real-

ised in different areas of Denmark. 

The rest of the BIPV implementation projects was realised in the Copenhagen area with a 

strong connection to the Climate Plan of Copenhagen. 

And especially the so-called Søpassagen project at Østerbro in Copenhagen with 45 kWp 

BIPV, which proved to be a game changer for the implementation of BIPV in the city of Co-

penhagen. The actual realisation was made in a close cooperation with architect maa Klaus 

Boyer Rasmussen from Solarplan based on a Solar City Copenhagen managed sketch design 

project and the city architects’ office and the urban renewal office in Copenhagen. The result 

was so good, that it was placed on the front page of the official BIPV guidelines of Copenha-

gen. See also the enclosed article in the FBBB member magazine from October 2012. 

Another important BIPV project was the 126 kWp PV system for the Kløvermarken Sports 

Centre, which was based on a close cooperation with “The City Properties of Copenhagen”. 

Besides should be mentioned the realisation of large scale BIPV integration on flat roofs 

based on a Sketch design project at Frihedens Sports Centre in Hvidovre with 200 kWp, 

which was an important project with many kinds of BIPV integrations in practice and a pro-

fessional and efficient tender process handled by Solarplan.  

Besides this there was also realised a number of smaller BIPV systems in the city part of 

Valby and preparation work was made on the large scale PV installation at the Damhusåen 

waste water treatment plant in Valby. 

In the implementation overview is shown how agreements have been made with the most 

important project owners by signing the revised PV-Cities 2012 business plan. 
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In the following is shown a status presentation of the PV-Cities-2012 project from September 

2010: 

 

Status by September 2010 of the PV-Cities 2012, FORSK-VE project 

 

Start date: June 2010 

 

- The sketch design work programme has been started co-ordinated by Solar City Copen-

hagen. 

 

- The work programme has been discussed at meetings in June and August 2010 with the 

4 largest cities in Denmark: Copenhagen, Århus, Odense and Ålborg. Here it was agreed 

to realise the 2 first scheduled BIPV workshops in Copenhagen and Århus before the end 

of 2010 and to include the focus on BIPV in connection to common “Sustainable Urban 

Development Guidelines” being developed. 

 

- At the same time, it was agreed with The Danish Association of Sustainable Cities and 

Buildings, FBBB (www.fbbb.dk) to include promotion of the PV-Cities 2012 project in its  

member magazine which was available by the end of 2010. 

 

- In May 2010, there was included promotion of BIPV and the PV-Cities 2010 project in 

connection to a thematic day at Vitus Bering in Horsens where a new prefabricated zero 

energy test housing unit with integrated BIPV, “EcoLab” was presented to the public. 

Here more than 60 attendants participated. A similar event is foreseen before the end of 

2010. 

 

- In June 2010 Cenergia participated at a Gate 21 workshop in Copenhagen focusing on 

new project ideas. Here the idea of developing a new project towards the FORSK-VE pro-

gramme received a lot of interest from many of the 80 participants including the munici-

palities of Copenhagen, Albertslund and Brøndby as well as representatives from the 

building industry. It was agreed to formulate a new FORSK-VE proposal with Gate 21 as 

co-ordinator (www.gate21.dk), and from the City of Copenhagen it was proposed to fo-

cus on the combination of green roofs and BIPV, since green roofs will be a new demand 

in Copenhagen to reduce the influence of rain water on the sour system, and besides this 

focus on zero energy and low energy class 1 building with BIPV. 7 projects in Hvidovre, 

Ballerup, Albertslund, Brøndby, Roskilde, Haslev and Copenhagen have been identified in 
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connection to his with around 700 kWp BIPV. 

 

- In June and on 1 September 2010 there have been meetings with the Active House Alli-

ance who are working on the promotion of solar low energy building designed to meet 

the new EU-directive for buildings which demands that all buildings need to be nearly ze-

ro-energy by 2020 based on a contribution of local renewable energy sources. Here there 

was received a strong support for the PV-Cities 2012 project and the new initiative to-

wards FORSK-VE (see: www.activehouse.info). 

 

-  Work on up-to-date “BIPV guideline” publication has started up in co-operation with 

Architect maa Klaus Boyer Rasmussen from the Solar Vent Company who has long term 

experience concerning practical implementation of BIPV, e.g. in Valby and in Copenha-

gen. 

 

- Practical BIPV implementation projects have been discussed both with the municipalities 

of Copenhagen and Århus. In June and July 2010, a BIPV project for the Valby Sports 

Park was already installed, and in Århus a zero energy municipal building will be 

equipped with BIPV. 

 

 

 

Peder Vejsig Pedersen 

CENERGIA ApS  

 

 

And as a supplement is also shown  the main part of the status descriptions from the Interim 

Reports. 

 

The project is still progressing well. The present interim report covers the period 

from 1. January to end of June 2011. The following activities have taken place in 

this period. 

There has been a lot of work done in cooperation with “Dansk Solcelle Forening”, 

“Danish Solar Cell Association” DSF, to update the website with improved infor-

mation incl. fact sheets. This information is however a bit delayed and not fin-

ished yet and can thus not be launched at present. 

 

- Information made by Cenergia on “PV for low energy building of the fu-

ture has been developed (see annex). Part of this information will also be 

integrated into the mentioned fact sheets, and it will also be used in the 

BIPV guidelines which are being worked on. 

- Solar City Copenhagen has organised BIPV sketch design projects in Co-

penhagen at “Kartoffelrækkerne” and in Kronprinsessegade, in Egedal 

and in Haderslev. 

- Investigations have been made concerning BIPV and a link to PV and 

ventilation as mentioned in the contract. It seems possible to include 

several projects here. 

- During the last project period work has been made to introduce a Danish 

PV module producing company, which has only been involved in the PV 

market outside Denmark. This is the Easy BIPV company which is now 

operating in cooperation with a contractor company, “Hald and Halberg” 

in Tåstrup. Based on this, results will be available from 33 kWp installa-

tions around Denmark, which includes very interesting fully integrated 
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BIPV solutions where the PV module is actually the climate shield, both in 

the form of sloping and flat roof solutions. Here it has at the same time 

been possible to obtain costs as low as 21.000 DKK/kWp. 

By having documentation of practical operation experience it can be real-

istic to use these systems both in general as well as for the new PV-Boost 

FORSK-VE project. 

- It has now been agreed with EnergiMidt to start using the “Safer Sun” 

system from Germany as an internet based solution for following up on 

PV operation. Here we will start with the already realised 55 kWp BIPV 

installations. 

- There has been work on BIPV financing and organisation schemes in co-

operation with Copenhagen Municipality and the Ebo Consult company. 

This has proven very important because it seems possible to realise a 

much larger BIPV installation in Valby in Copenhagen in the EU-Concerto 

project here. 

Originally it was planned to realise 200 kWp, but now up to 800-900 kWp 

might be possible because a planned bio gasification project will not be 

realised with EU support. 

In the annex there is a copy of a short calculation and organisation pro-

posed based on the recent very reduced BIPV costs. 

- Both Solar City Copenhagen and FBBB has launched newsletters with in-

formation about the PV-Cities-2012 project. 

 

 

 

 

 

 

In the reporting period from 1/7-2011 to 31/12 2011 There has been a large 

number of activities realized which follows the  workplan quite well. 

The most remarkable result concerns the realization of a very innovative BIPV 

project at the shared ownership housing, “Søpassagen” at Østerbro in Copenha-

gen. Here is established a 45 kWp PV installation (approx. 360 m²) for 90 apart-

ments. And as something completely new in Copenhagen it is very visible from 

the street area, with its situation directly towards the “Lakes” in Copenhagen and 

the very trafficied, Fredensgade, which also passes the “Rigshospitalet” building, 

The project has been realized in a close dialogue with the “Cityarchitect” of Co-

penhagen and the “Center for Urban Design”, in cooperation with architect Klaus 

Boyer Rasmussen from SolarVent who coordinated the realization. 

Luckily there is consensus about the high architectural quality of the project, 

where the PV installation is made with a good resemblance to the existing “slade” 

roof/Copenhagen roof (with a combined sloping roof part which is very visible 

and a large flat roof part which is not visible). 

Supplier of the BIPV system was the company Gaia Solar which utilized a German 

mounting system as basis of the good result. 

Another interesting thing is the way the BIPV project is organized, which can be 

very useful for both shared ownership housing and social housing in the future. 

The background for this was that the PV output would be larger than the common 

electricity use, so it became necessary also to deliver PV for the individual elec-

tricity use in each apartment. 

The solution was to arrange a common way to purchase electricity for all the 

apartments based on individual signatures for all 90 apartments. 
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The benefits are obvious because it becomes possible to save 800-900 DKK pr. 

apartments in yearly metertax as well as a 10-15% reduction of electricity costs 

because of the new situation as a large electricity consumer. Together with the 

PV contribution a considerable yearly saving is obtained for each of the tenants. 

This is described in detail in the enclosed  “project report on “Søpassagen”, “ 

Even including a costly BIPV solution with scaffolding etc. a payback time of 11-

15 years can be obtained  and for less complicated projects a payback as low as 

6 years can be obtained in some cases. 

In the project period there has also been made a number of PV-sketch design 

projects, like earlier, here with the large “Hedeparken” social housing area in 

Ballerup with 900 apartments as a very interesting project connected to roof 

renovation plans. Besides “Kartoffelrækkerne” in Copenhagen as other contribu-

tions. At the same time there has been an approach from the housing associa-

tion, FSB, which has 15 different housing areas they would like to have sketch 

design work for. How these can be handled in connection to the total number of 

sketch design projects will be negotiated further. 

Since spring 2011 there has been a dialogue with the city of Albertslund who has 

shown an interest in making a large scale PV-implementation plan for the city 

with 28.000 inhabitants. 

At present this has led to a possible introduction of BIPV to cover 12% of the 

overall electricity use already in year 2020, especially with focus on large scale 

concrete housing renovation. 

Besides there has been a dialogue with the waste water company of Copenhagen, 

“Lynette fællesskabet” to go into a large PV Project in Valby at their ”Damhusåen 

facility”, and it has been decided to go on with the preparation of a 500 kWp PV-

plant. 

At the meeting on the 23 of August representatives of the Steering Committee 

were presented a status on the project work, and links to the new PV-Boost pro-

ject was discussed. 

It was noted that the DSF website information was still not finalized, mainly due 

to maternal leave from the main responsible. 

Besides details on remote survey of the involved PV-installation were agreed with 

EnergiMidt, something which has progressed since then. 

At the general assembly of the Danish PV association, DSF in Odense on the 31 

of October 2011 there was a detailed discussion on PV quality control with a 

presentation on this from Technological Institute. 

The proposed solution concerning this will be considered for use in coming 

demonstration projects with an involvement from TI based on a budget for this 

activity in the project. 

Several partner meetings concerning BIPV have taken place incl. several FBBB 

meetings, an “Active House” meeting on the 2. and 3. of September 2011, the 

Valby Energy Bazar on the 7-8. October 2011, a workshop at DTU on the 16th of 

August 2011 and a seminar in Malmø on the 18th of October 2011 with inspiration 

on new BIPV schemes in Sweden and discussions on cooperation in connection to 

Active House work. 

 

 

In the reporting period from 1/1-2012 to 30/6-2012 there has been a large num-

ber of activities incl. a strong focus on the BIPV sketch design programme with 

Solar City Copenhagen. 

Here agreements have now been made concerning more than 30 sketch design 

projects of which 10 have been made at present. Of these especially the pro-

posed project for Hedeparken in Ballerup is very interesting and also a very large 

project involving approx. 900 apartments from the AAB housing association. 
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It has in practice proved difficult to realize country wide PV installations as origi-

nally foreseen, but due to a good synergy with the ongoing ForskVE project in 

Skive, there is still maintained a country wide cooperation and effect of the pro-

ject and the FBBB thematic magazine and newsletters have also secured a gen-

eral dissemination of project results also incl. inspiration from the Skive project. 

PV investments were not low cost in the first parts of the project incl. also the 

Søpassagen project, which was of a very high quality. But during the last report-

ing period a clear effect from the much lower PV costs have been seen. This also 

means that already now the aimed size of realized installations have surpassed 

the aimed 255 kWp for the project and already now more than 350 kWp have 

been realized.  

It was in connection to the PV Cities 2012 project aimed to involve EnergiMidt as 

responsible for part of the PV installations, but even though several efforts have 

been made, this has not been possible, also due to the “heated” market situation. 

This means that the installed PV systems are still reported through Cenergia. 

EnergiMidt is however deeply involved in the very important task to secure online 

monitoring and survey of the PV systems operation through the Meteocontrol 

system, which is also used in Skive. 

And by 29th of August there will e.g. be made installation of monitoring and sur-

vey equipment for the Søpassagen BIPV systems incl. another system, and re-

sults will be presented in a common website. 

(a first version of this is being prepared at the “Danske Solkraft Værker” web-

site). 

The DSF PV website is now up and running (Dansk Solcelle Forening), and work 

in connection to the “Active House” initiative have also been performed. 

- Material on the Søpassagen best practice BIPV system have been 

launched in several places. 

- The PV-Cities-2012 project has been promoted in the last FBBB magazine 

on “Low energy standards and certification” from March 2012. 

- There has also been promotion of the project at the World Renewable 

Energy Forum 2012 in Denver, USA in May 2012. 

- The project was also promoted at a BIPV seminar in Odense on the 24th 

of May 2012 and at a Solar City Copenhagen seminar on the 30th of May 

in Copenhagen. 

- Besides results from the PV-Cities-2012 project was presented at the 

Municipal workshop on strategic energy planning in Odense on 1st of 

March 2012. 

- There has also been made promotion work on BIPV towards the Zealand 

Region, who will make PV investments with support from the EU Elena 

program and a paradigm for PV project tenders will utilize work made in 

connection to PV-Cities-2012. 

Copenhagen Municipality has used PV-Cities-2012 results in a recent brochure 

and in a catalogue on BIPV recommendations that they are preparing for 2013. 

 

 

 

In the reporting period from 1/7-2012 to 31/12-2012 still many activities have 

been realized including also revision of the BYG-SOL energy calculation pro-

gramme with a possibility to calculate the effect of PV systems according to the 

new energy values for PV in Denmark, which was launched in November 2012. 

In the period a cooperation with Gladsaxe municipality was made in connection 

to installation of a PV system at the city hall.  

And in connection with Furesø municipality several sketch designs were made for 

a commercial building area at “Farum Industrial Park” including a workshop on 
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BIPV projects, where detailed calculations on PV economy was presented for 5 

different project examples. 

In connection to the booming PV market an invited speech from the PV-Cities 

2012 project was made in Fredericia on the 25. October 2012 on “PV for project-

ed buildings” organized by “Land & City” and FBBB. 

Besides a support on BIPV implementation in the city of Albertslund has been 

made on Herstedvester School and Degnehusene 26/Flintager 55 where 2 x 4.5 

kWp BIPV systems were realised in relation to an energy renovation for the lat-

ter. 

For the Søpassagen project online monitoring has been secured in cooperation 

with EnergiMidt and also for another PV project for a private house in Lyngby, 

where there seems to be a bit lower PV production than anticipated. 

Several new sketch design projects have been realised in cooperation with Solar 

City Copenhagen, and based on the Søpassagen project results, a new BIPV pro-

ject for “Kommune Hospitalet” in Copenhagen will utilize the same kind of BIPV 

design. 

 

In the reporting period 1/1-2013 to 30/6-2013 there has been realized a lot of 

work according to the work plan of the project. 

Here there has especially been an increased focus on follow up and new initia-

tives in relation to the very successful BIPV sketch design activity. And by the 

end of the reporting period it can now be concluded, that it has been possible to 

realize 30 BIPV sketch design projects in all, which have had a big influence on 

the BIPV realization process. 

The BIPV sketch design process has in many cases lead to a new attitude to-

wards use of BIPV and a good dialogue on what is actually possible in connection 

to e.g. large housing roof exchange projects, like in Hedeparken in Ballerup, 

where there is an interest to realise around 1.000 apartments with a BIPV solu-

tion in the roofs. 

There have also been several workshops with presentations on how you can uti-

lise PV in a good architectural way. 

And here there has been a continuous dialogue with e.g. the City of Copenhagen 

in relation to their PV-guidelines, which has recently been launched including a 

special map of all buildings in the City of Copenhagen, where you can see how 

well you can utilise PV for a given building. 

There has also been a dialogue and support towards the Copenhagen PV-Coop in 

connection to the need to move the 10 years old 40 kWp PV installation in Njals-

gade in Copenhagen to the Valby Sports Centre, here also investigating which 

flat roof installation systems that would affect the weight on the roof the least, 

and for an old BIPV system at Valby School there has been a dialogue on how to 

follow up on improving the system performance. 

A very important part of the PV-Cities 2012 project has been the support on 

quality control and follow up on installed PV systems. Here Technological Insti-

tute has given support on some PV systems with problems in the City of Albert-

slund, and quality control on the PV installation at Friheden Sport Centre in 

Hvidovre. And EnergiMidt has also been active in supporting documentation work 

on PV production at several sites. 

- A presentation of 20 years of BIPV experiences incl. results from the PV-

Cities 2012 project was made at the BIPV workshop on 21. March at the 

Culture House Islands Brygge as a support of the EUDP special pro-

gramme for BIPV 

- Several examples of influences from the project can be seen in the Initia-

tive Catalogue from “Network for Energy Renovation” launched in June 

2013. 

mailto:Cenergia@Cenergia.dk


Cenergia Energy Consultants 
Cenergia ApS 
Herlev Hovedgade 195  
DK 2730 Herlev 

Tel. :  +45 44660099 
Fax. : +45 44660136 
E-mail : Cenergia@Cenergia.dk  
CVR nr. 7119 5414 

 

 

10 

 

 

 

PV installed on Gladsaxe City Hall based on a PV-Cities sketch design project. 

 

BIPV sketch design projects in the PV-Cities-2012 project. 

The perhaps most important parts of the “Campaign for intelligent building integrated PV 

applications in Danish Cities” has clearly been the sketch design activity, which in fact man-

aged to be realised with 30 different BIPV designs incl. an economic assessment for the us-

ers coordinated by Solar City Copenhagen and Cenergia. 

Below is shown a list of the realised 30 BIPV sketch design projects. (See also the annex for 

details) 
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A list of the 30 PV-Cities-2012 sketch design project. 
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Proposed new roof with PV for Emdrup church. 

 

 

 

 

PV integration with VELUX windows at Albertslund. 
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PV exhibition at the Frederikssund Climate exhibition 2012. 

 

 

 

Illustrations from start up of 200 kWp PV installation at the Friheden Sports Centre in 

Hvidovre on basis of a sketch design project, design and tender made by Solarplan, Architect 
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maa Klaus Boyer Rasmussen. 

The PV installation was made by “Drivhuseffekten”. 

 

 

mailto:Cenergia@Cenergia.dk


Cenergia Energy Consultants 
Cenergia ApS 
Herlev Hovedgade 195  
DK 2730 Herlev 

Tel. :  +45 44660099 
Fax. : +45 44660136 
E-mail : Cenergia@Cenergia.dk  
CVR nr. 7119 5414 

 

 

15 

 

 

 

mailto:Cenergia@Cenergia.dk


Cenergia Energy Consultants 
Cenergia ApS 
Herlev Hovedgade 195  
DK 2730 Herlev 

Tel. :  +45 44660099 
Fax. : +45 44660136 
E-mail : Cenergia@Cenergia.dk  
CVR nr. 7119 5414 

 

 

16 

 

Visit a flat roof at Farum commercial Centre with focus on PV integration in 2012. 
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Online monitoring results from Kløvermarken sports Centre PV installation by ”Drivhuseffek-

ten” 
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Meteocontrol online survey of PV installation in Gladsaxe. 
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1.6 Utilization of project results 

The PV-Cities-2012 project has supported the practical implementation of PV projects in co-

operation with several Danish cities, but with a main focus on the Copenhagen area. Here 

especially the 30 realised BIPV sketch design projects has been a strong support for best 

practice BIPV implementation, where also monitoring, follow up and quality control has docu-

mented its value in practical BIPV demonstration. The BIPV oriented ForskVE project, PV-

Boost was started up based on PV-Cities-2012 results. 

 

1.7 Project conclusion and perspective 

There has been very important results from the PV-Cities-2012 ForskVE project with respect 

to introducing building integrated PV solutions in an architecturally good way, creating a 

large number of creative BIPV example projects in a period with a very big expansion of the 

PV market in Denmark. In Copenhagen the activities has, together with the activities of Solar 

City Copenhagen, led to a strong focus on how to implement PV in buildings and in cities in a 

good an acceptable way for the citizens, and has shown that PV and BIPV can actually be a 

strong support of the Copenhagen Climate plan, which aims to reach CO2 neutrality in year 

2025. 
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Short presentation: 
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Annex 

Relevant links  

 

 

A comprehensive annex report is available through the following link: 

 

https://www.dropbox.com/sh/iu7h6rbko3yu1gp/AACrgZZF_FV5fMaPdhCpg6gba?dl=0 

 

 

This information will also be placed in the BIPV oriented homepage Cenergia and Solarplan is 

preparing at this moment. 

 

 

And in the following link you can get access to the small video film on the Søpassagen PV-

project:  

 

http://vimeo.com/98926904 

mailto:Cenergia@Cenergia.dk
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