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Foreword

PV Nord has involved architects in the Nordic countries 

and in the Netherlands. The material in this booklet is 

based on interviews with seven architects and on one 

lecture. Despite climate differences between building loca-

tions the architectural challenge of solar cells is consist-

ent. However differences were more obvious between the 

various technical consultants and PV producers regarding 

the aesthetics of solar cells . This foreword is a personal 

reflection on the collected interviews with the PV Nord 

architects.

All of the architects found photovoltaics or solar cells 

interesting as a material, when integrated in the architec-

tural concept. The possibilities of working with PVs as a 

part of the concept have varied. This depended much on 

when PVs were introduced in the project. Some architects 

emphasised the possibilities, such as the doubling of func-

tions or the usage of surplus heat when transforming solar 

energy to electricity. Also the will to explore photovoltaics 

as a material has varied due to lack of information and 

changing degrees of interest. Surprisingly few projects suf-

fered from problems. A nice example of double function in 

using the surplus heat is Kollektivhuset where photovolta-

ics was used both to create a dynamic facade as well as 

providing greater comfort for the inhabitants. 

Because of early political resolutions Denmark and the 

Netherlands have a greater experience of PVs as an 

architectural component. Currently Sweden, Finland and 

Norway produce 15% of net connected photovoltaics com-

pared to Denmark and the Netherlands produce five times 

more than Denmark. In the Netherlands the exploration 

and development on Building Integrated Photo Voltaics 

(BIPV) has been in practice for over 10 years. This is appar-

ent in the attitude of suppliers and technical consultants. 

Sweden, Finland and Norway seem more inclined to regard 

photovoltaics as a technical device producing  electricity 

rather than an esthetical material.

The value of the renewable electricity generated by the 

building was mentioned in several of the projects. In Eko-

viikki the thought of a building as a machine generating 

energy has been appealing both for the architect and the 

inhabitants. The inhabitants are proud to live in a building 

that generates environmental friendly energy. In PV park-

ing the renewable energy and the possibility of showing 

PV for the public was very appealing for the owner as well 

as for the city architectural commission. Several of the 

architects have mentioned that PVs are more difficult to 

harmonise with the architectural concept, when the City 

design guidelines demand traditional architecture. They 

found PVs to be more compliant with modern architecture. 

This is also noticeable in the dialogue with the City plan-

ners in these cases. 

In most of the projects the technical factors do not seem 

to have been as determining as the economical factors. 

The economical factors and the lack of practice of Build-

ing Integrated Photovoltaics have been difficult to handle. 

In several projects the boundaries between the solar cell 

producer and the construction component manufacturer 

have been vague and have in some projects resulted in 

poorer quality. Altogether the architects are positive to 

photovoltaics but find the economical factors to be the 

crucial point. Given the opportunity most of the architects 

would gladly work with solar cells again.   

     
     Marja Lundgren
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City planning

Viikki is a residential area and Science Park in the suburbs 

of Helsinki. Viikki has an ecological experimental area 

called Ekoviikki. Ekoviikki has 1700 inhabitants, shops, 

health services and a church. The city of Helsinki was one 

of the initiators of the Building Integrated Photovoltaics 

(BIPV). The developers of Ekoviikki ecological housing 

area have a binding agreement with the City of Helsinki 

to achieve the environmental goals set for the area. The 

requirement is to achieve a maximum electricity consump-

tion of 49 kWh/m2 and a maximum heat consumption of 

100 kWh/m2.  To accomplish this both active and passive 

solar energy systems will be used. 

1.1 Ekoviikki
Balcony integrated photovoltaics

Building:  AsOy Helsingin Salvia, 

  Multi-family building

Address:  Tilanhoitajankaari 23, 

  00710 Helsinki, Finland

Developer:   YIT Rakennus Oy

Architect:  Arkitehti Oy Reijo Jallinoja

PV engineer: Sªhkºinsinººritoimisto

  J Mannonen Oy

PV supplier: NAPS Systems Oy in 

  collaboration with Lumon Oy - 

  balcony front producer

City planning:  City of Helsinki

Built in year: 2003

Ekovikki, Oy Reijo Jallinoja

1 LESSONS LEARNED
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The project from the 
architects point of view

The multi-family building is one out of five tower blocks 

originally intended solely for passive solar gain. Initially 

there had been discussions about the use of photovol-

taics (PV or solar cells) but the developer YIT lingered on 

the decision. Eventually when four out of five buildings 

already were built the developer, YIT, made the decision 

to use photovoltaics. Thus photovoltaics were introduced 

at a very late stage, in fact, almost when the design phase 

was finished. The City of Helsinki decided that the photo-

voltaics should be integrated in the balcony fa­ade. Lumon 

balcony front producer and NAPS started a joint develop-

ment project for this. It was important to the City that the 

photovoltaics should be clearly visible.  

The architect wanted a fa­ade with articulated rows of 

cells stretching continuously over the balcony surfaces. 

Due to technical difficulties this was not feasible. The 

glass endings needed distances that would have dimi-

nished the impression of a continuing row. Blue poly-

crystalline silicon cells (size 10x10 cm) were chosen, as 

these were the only cells presented to the architect. The 

economical frame of the developer set the standard of the 

number of cells. The number of cells was not sufficient to 

cover the whole fa­ade. The architectural solution was to 

create a triangular pattern covering the fa­ade.  The cells 

were mounted on the second to the seventh floors, with a 

full base of blue cells. The building is situated in the south 

as a front of the area. Since no trees were planted in front 

of the building there are no problems with shading. The 

architect resembles the building to a power plant, inspired 

by early functionalistic ideas of the building as machine. 

The inhabitants are proud that their building produces 

part of the energy they consume.

Details of the design

In general approximately 10-15 % of the solar energy can 

be transformed into electricity by photovoltaics. The rest 

converts to heat. The backside of the solar cell can become 

quite hot and heat radiates from its surface. In Salvia, 

Balconies from the insideBalconies

Panorama view of Ekoviikki
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Ekoviikki, this is not the case. The PVs are mounted in a 

laminated glass construction that partly diminish heat 

radiation. The peak for energy transformation is in March 

due to the 90-degree angle of the fa­ade and the reflection 

of the snow. Heat radiation during winter is a minor pro-

blem, since warmth in this period is usually appreciated.

The triangular pattern of the solar panels leaves 

some inhabitants with an unshielded view. This has led to 

some widely debated home-made screening solutions.

Lessons learned 

The group of consultants had no prior experience of pho-

tovoltaics. The profile of the standard balcony front casts 

a shadow that requires the cells to be mounted at a dis-

tance from the profile. With an alternative design the balu-

strade could have had a thinner profile. A smaller distance 

to the profile would have improved the aesthetics. 

Reijo Jallinoja said; òIn hindsight it would have been inte-

resting to rethink the design and to maximize the ability 

of òthe machineó to generate energy.ó

Comments on the concept

The four buildings that were planned for passive solar 

gain do not have any articulated horizontal or vertical 

direction. The design concept of the fifth building equip-

ped with photovoltaics is distinctively horizontal.

The view of the PV producer

Jyrki Leppªnen from NAPS thinks that the co-operation 

between the architect and the solar cells consultant went 

very well in the project. The only problem was to find an 

affordable solution to the project.

Costs and production

The cost of the project was about 1,5% of the cost of the 

apartment. The cost of the balconies with PVs is about 

5-6 times the standard Lumon balconies. The PV produces 

2000 kWh/year.

Photovoltaic integrated balcony fronts facing the sun The back of the building
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1.2 Holmen and Grynnan
Fa­ade, balconies, windows

Building: Holmen och Grynnan, 

  Multi-family building

Address: Hammarby All®, Hammarby Sjºstad, 

    Stockholm, Sweden

Developer:  NCC Boende

Proprietor: Co-operative tenant owned 

  building society

Architect: White arkitekter AB, Kjell Torstensson

PV consultant: Energibanken

PV supplier: NAPS, Sch¿co

Planning: City of Stockholm

Year:   2002

Size:    212 flats

City planning

Hammarby Sjºstad is an expansion of Stockholm city to the 

south. 8000 apartments are built in the area and the envi-

ronmental ambitions are high. The developers in the Ham-

marby Sjºstad ecological housing area have an agreement 

with the City of Stockholm to achieve the environmental 

goals set for the area. The energy used is to originate from 

renewable energy sources and mainly be locally produced. 

The architect in charge of planning at the City of Stockholm 

has a positive attitude towards architecturally integrated 

solar panels and solar cells. The architect finds the roof 

integrated photovoltaics to be satisfactory but is more criti-

cal to the integration of voltaics in the facade. The architec-

tural program of Hammarby Sjºstad states a classical archi-

tecture combined with modern features. This is described 

Holmen facade towards Hammarby All® 
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as plastered facades with windows like holes in the wall. 

The building blocks should form a continuous skyline.

Holmen and Grynnan are residential buildings in 

Hammarby Sjºstad.  Holmen won the City of Stockholm 

Environmental Prize in 2000. 

The project from the 
architects point of view

Building integrated solar cells became a part of the design 

late in the project. The first design had to be changed since 

the local authorities wanted Hammarby Sjºstad to be more 

city-like with a continous fa­ade to the street. The first pro-

posal was considered far to suburban. The design was chan-

ged and the solar cells became part of the project at this 

stage. The developer wanted the solar cells but the architect 

was not convinced. 

For the developer the visibility of the solar cells was crucial. 

Therefore a roof solution was never discussed. The architect 

proposed a simple solution with solar cells in frames stan-

ding on the roof. The developer however wanted them to be 

more visible, replacing some part of the building. Displaying 

the PVs was a way for the developer to express their posi-

tive attitude to technical progress. 

NCC, White and Energibanken went to the Netherlands to 

study the reference project Newland. The lesson learned 

from this was that the solar cells should not be spread out 

but kept together in few surfaces.

Grynnan facade to the street  
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The solution was to integrate the solar cells together with 

the windows and the walls below the windows so they 

would harmonise with the fa­ade. Solar cells on Holmen 

are placed in the fa­ade, on the balcony fronts and on the 

top floor windows. 

The solar panels did not change the building con-

cept much. Some windows where dislocated to obtain a 

larger uniform surface. The rest of the design was not 

affected. 

From the architects point of view the technical issues 

ruled out the aesthetics in the project. Aesthetically the 

solar cells should have been placed on the roof or aligned 

with the fa­ade windows. The colour of the facade was 

already decided when the PVs were introduced. For esthe-

tical reasons the poly-crystalline silicon cells were bronze 

coloured instead of blue, which is more energy efficient.

Details of the design

The heat produced by the solar cells is not utilised in this 

project. Ventilation behind the solar panels supposedly 

manage the surplus heat.

An alternate solution would have been to mount 

the photovoltaics on a glass membrane. However, the 

developer wanted a more conventional system using stan-

dard products. One single glass surface would have been 

better. In Europe where the integration of solar cells is 

more common there are fine architectonic examples of 

carefully integrated solar panels with an almost òtextileó 

surface, creating an attractive surface in itself. Unlike Eko-

viikki the balcony solution is concealed with a board. The 

developer did not think that people wanted to see through 

the photo voltaic construction. This solution would also 

have been more fragile.

Lessons learned

During the design phase the architect learned that the cell 

size was to be 10x10 cm. The drawings for the manufac-

turer were based on this. The suppliers of photovoltaics 

were not used to the building industry and in the end they 

provided cells by the size of 15x15 cm without informing 

the architect. This is visible for the initiated, since the dis-

tances do no longer make sense. The architect regards PVs 

as a material and it is vitally important to communicate 

this to the PV suppliers.

The architects general opinion 
of solar cells

It is quite unproblematic to integrate photovoltaics on the 

top floor and on roofs in the city. Solar panels are such 

a significant feature that they must be considered in the 

design from the beginning. It is difficult to use them in 

traditional plaster architecture in the city centre. 

In locations in the outskirts of the city PVs work well. They 

can even form the appearance of the building. In suburban 

locations it is more possible to accept and express moder-

nity than in a historical city core.

So solar panels must be carefully considered early in the 

planning process. The City plan has to be adapted to the 

use of cells. As in the case of Ekoviikki the plan must be a 

òsolar planó. The houses are orientated with south facing 

fa­ades functioning as passive and active sun panels.
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1.3 NCC Finland 
      Head Ofỡ ce

Roof and windows

Building: NCC Finland Oy, Head Office

Address: Mannerheimintie 103a, 

  00250 Helsinki, Finland

Developer: NCC Finland Oy

Architect: Optiplan Oy, Juha-Pekka Rindell

PV consultant: Optiplan Oy, Kari Kavonius

Planning: City of Helsinki

Year:   2002-2003

Size:   20 000 mĪ BTA

City planning

The new head office of NCC Finland is situated in Hel-

sinki. The project is a continuation of the four Business 

Park projects. The first design presented for the City of 

Helsinki was a glass building. Complying with a traditional 

style of architecture was important to the City of Helsinki. 

The building should therefore be rendered plaster with 

windows forming holes in a wall instead of continuous 

glass surfaces. 

Roof solar panels at NCC Head Ofỡ ce
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The project from the architects 
point of view

PVs were discussed from the beginning of the project but 

the decision was made late in the process. NCC initiated 

the BIPV. The reasons for this were ecological values, 

public relations and corporate image. The building is 

designed to be energy efficient. In utilising solar cells NCC 

wanted to emphasise these values.

Since the architect did not think that photovoltaics work 

well with traditional architecture the solar panels were 

put on the roof and on the eastern wall. There were seve-

ral reasons that supported this location. The windows 

are small and semi-transparent photovoltaics would 

have obscured the view. The final design presents a large 

number of free standing solar panels on the highest roof. 

On display for visitors there are semitransparent PVs 

mounted in a row of windows on the upper floor fa­ade. 

NCC thought that they might suffer the commercial bene-

fits if the panels were hidden. But, there was a consensus 

that it would be difficult to place them on the fa­ade. 

There is also a regulation in Helsinki that window glass 

should not be tinted. 

The co-operation between NAPS and the architect worked 

well. NAPS produced different solutions for the architect 

to choose from.

Ofỡ ce facade
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The architects general opinion 
on solar cells

Due to the demand of the City of Helsinki to follow a tra-

ditional style of architecture, photovoltaics are easier to 

integrate in building developments in the outskirts and 

business park areas rather than in the city core. It is also 

easier to use PV-panels in a modern concept. 

The architect, Mr Rindell finds PVs interesting as a mate-

rial. óIn this case with traditional architecture we hid the 

cells, with another more modern concept that is not neces-

saryó. 

Lessons learned

Relating the NCC Head Building Office to the Ekoviikki 

project Juha-Pekka Rindell said that there might have been 

interesting for the City with a modern glass building if 

they had emphasized the environmental issues more. The 

reaction from the City might have been different if the 

focus on the ecological factors of solar panel design had 

been stronger. 

Costs and production

The cells on the roof produce 2-4% of the electricity 

needed for the building.

Back of the solar panels
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1.4 Kollektivhuset
  Glass balcony fa­ades

Building:  Kollektivhuset

Address:  Hans Knudsens Plads 1, 

     DK-2100 Kobenhavn O

Proprietor:     De Vanfores Boligselskab, 

  Kobenhavns Kommune

Architect: Domus Arkitekter, Claus Sondergaard

PV consultant: Esbensen R¬dgivande Ingeniorer A/S

PV supplier: Gaia Solar A/S

Planning: Byfornyelskontoret i Kobenhavn

City planning

The building is situated along one of the main streets 

leading in to Copenhagen. The tenants are disturbed by 

the noise of the intense traffic. The City Refurbishing 

Office has been in dialogue with the architect throughout 

the design phase. 

Glass facade with integrated photovoltaics towards the busy street
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The project from the architects 
point of view 

The owner initiated solar cells in the very beginning of 

the project. The PVs are a very important part of the 

building concept. The tenants are to a large extent wheel-

chair bound, and the balconies are too shallow. The main 

factors for the refurbishing of Kollektivhuset has been 

wheelchair access, the integration of photo voltaic cells 

and traffic noise.

The house was built in the end of the fifties and the archi-

tecture is typical for the time with an articulated concrete 

structure. Claus Sondergaard emphasises his ambition to 

maintain those characteristic features in the transforma-

tion. A negative esthetical factor was the numb surfaces of 

the concrete balconies. 

In the new facade the architects wanted a living surface 

that corresponds to the surroundings. A natural solution 

to deal with the noisy street was to transform the balco-

nies to a facade, a noise-reducing screen. The PVs became 

important in making the facade dynamic. The surplus 

heat from the back of the cells is used. The mono crystal-

line silicon cells are laminated to the glass.  Inside of this 

there is a sliding coloured glass panel. The gap in-between 

ventilates surplus heat. So, the sliding glass panel has a 

dual function - it reduces heat or when opened, provides 

warmth in the wintertime.

The architects general opinion 
on solar cells

The architect regards PVs imply as a material and the cells 

used in this project are carefully chosen for its monoch-

rome blackish blue colour. Photovoltaics have fine archi-

tectural credentials, and within architecture it should be 

regarded as a material not as an optimizing technique. 

Lessons learned

The tricky part was to find the limit between the responsi-

bility of the solar cell supplier and the balcony producer. 

The balcony fronts with integrated PVs were developed 

from standard profiles.

Photovoltaics integrated in the balcony

Section of the noise-reducing screen


