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Executive (publishable) summary 
 
SunCities 
The SunCities project is an ambitious and innovative project, implemented by European local 
and regional authorities from four countries, the Netherlands, Germany, United Kingdom. 
Together with relevant market parties such as project developers, utilities and the building 
industry they will implement zero-emission urban developments with 1.697 new houses and 
3.05 MWp of PV. 
 
This deliverable reports on the project achievements mainly regarding the second objective 
by presenting the architectural designs. A draft version of this report has been submitted in 
January 2004. 
 
PV systems  
In all countries both polycrystalline and mono crystalline PV modules are used in the different 
designs. 
Most systems are oriented to the south, south-east or south-west. The expected 
performance per year varies from 700 to 990 kWh/kWp. 
 
For the part of the local project in the Netherlands described in this deliverable, the average 
amount of PV per house is for Hallokaties 3.6 kWp and for Bouwfonds 1.05 kWp. In the 
United Kingdom on the development Sackville Street, an average of 1,33 kWp per house has 
been installed. The development Titanic Mill is a building with 130 dwellings and 
approximately 50 kWp on the roof. This is an average of 0,38 kWp per dwelling. The 
development at Primrose Hill has an average of 1kWp per house, as well as a 24kWp 
system on the roof of a building with 48 flats, an average of 0.5kWp per dwelling. The 
Fernside dwellings have an average of 1.08kWp on the roof. Two new Care Homes have a 
10kWp system on each 40-bedroom home and there are four 5kWp systems on 8-bedroom 
sheltered homes. The amount of PV per house in Germany varies from 3 to 3.3 kWp. 
 
 
 
PV integration 
In the Netherlands significant integration was reached by Hallokaties by a technical 
approach, aiming at an optimal and low cost roof construction. The PV system covers the 
total south facing roof. The houses designed for the other Dutch project developer 
Bouwfonds all have flat roofs.  
 
In the Netherlands, aluminium frames or a new universal PV-roof mounting system are used 
for the installation on the roof. In the United Kingdom, an external aluminium frame grid is 
used for the roof integration. The German developer and architect used the Schüco system 
to integrate the modules into the roof. 
 
Different integration levels have been achieved for the PV systems. Some systems aren’t 
integrated into the design and are placed on Consoles on top of the roof. The some kind of 
integration is achieved on the flats (Orion building) which have a façade of PV panels on the 
roof, so the systems are visible from the ground. A moderate level of integration is reached 
with the PV façade on the Miranda buildings and the horizontal lamellas on the ‘Cassini’ 
houses. This design gives the owner the opportunity to build a new story on top of the house 
in a later stage. A substantial level of design integration is achieved in the Callisto and 
Galileo houses in which the PV modules are integrated in the design of the terrace. 
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In the United Kingdom, PV systems are installed on both existing houses and new build 
houses. On the renovated houses (Sackville Street, Fernside, Primrose Hill), a retrofit PV 
mounting system was used. The new-build houses all have roof integrated PV systems. At 
the Titanic Mill development, due to strict regulations for historic buildings, the PV is installed 
in the inner roof valleys of the building, so it isn’t visible. 
 
In the German local project in Dorsten, the PV systems are integrated into the roofs. In the 
other two projects, PV modules are installed on top of the roof. 
 
Pictures of the designs can be found in the regarding chapters. 
 
Houses 
In the different countries, various kinds of houses are planned to be built: apartments, flats, 
terraced and semi-detached properties, one family houses and detached houses. Some are 
for rent and many are for sale. The sales prices vary from € 135,000 to € 459,800. 
 
Conclusion 
The designs within the SunCities project show a wide variety of integration in the building 
design in an appealing way. Much efforts have to be made by all partners each time to fully 
integrate the PV within the building design.  
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1. Introduction 
 
The SunCities project is an ambitious and innovative project, implemented by European local 
and regional authorities from three countries, the Netherlands, Germany and the United 
Kingdom. Together with relevant market parties such as project developers, utilities and the 
building industry they will implement zero-emission urban developments with 1.697 new 
houses and 3.05 MWp of PV. It has four objectives: 

- To demonstrate that local/regional authorities can implement a significant part of the 
EC targets on CO2 and PV, within their own built environment.  

- To demonstrate that PV can be implemented in a normal but appealing way when 
fully integrated in the urban planning and the building process on an entire housing 
development site.  

- To achieve a considerable cost reduction to less than 3.5 Euro/Wp in 2004 in several 
member states for the large-scale application of building integrated PV.  

- To disseminate the results of the integral approach and to reduce risks associated 
with PV to increase the uptake by the traditionally risk-avoiding building industry. 

 
This deliverable reports on the project achievements mainly regarding the second objective 
by presenting the architectural designs. A draft version of this report has been submitted in 
January 2004.  
 
The draft version presented details of the architectural designs for the integration of PV into 
the houses for the Netherlands, Germany and the United Kingdom for the period March 2002 
until December 2003. In that time still more houses had to be designed. These new designs 
are presented in this final version of the deliverable for the year 2004 and 2005. The Dutch 
local project will continue for two more years (until March 2008). The house designs for that 
period will be submitted as an addendum to this report. 
 
In chapter 2, 3 and 4 details of the PV integration per country are given. This includes the 
orientation, type of application and modules, amount of PV and roof integration type and 
expert opinions on the designs. Chapter 5 gives a comparison of the designs and PV 
integration of the different countries. 
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2. Architectural plans NL 
2.1. Architectural plans NL (March 2002 – December 2003) 
 
Architect name    
BEAR 

Design Number   
SUNCITIES-NL-HALLOKATIES-1 

Project developer name    
Hallokaties C.V. 

Country      

NL 
Orientation of PV South 

Number and type of  
houses 

100 houses type A (for rent). 
20 houses type A (for sale) 

Sales price of house  
(if known) 

Type A: ≥ € 170,400 

Type of PV modules Mono-crystalline 

Amount of PV (Wp) 3.600 Wp each house; 432.000 Wp in project 

Type of application Modules 

Roof integration type New universal PV-roof system “Vroonermeer” 

Expected performance 
(kWh/kWp/year) 

900 kWh/kWp/year 

Quote by Architect: 

Opinion on design by Local Project Team: A break in trends has been realised in the 
area of building logistics, so that the responsibilities of specific parts lie with the appropriate 
parties 

 

 
Design of houses – Type A 
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Detailed cross-section of the PV system 
 

    
Completed houses – Type A 
 

   
Design of houses – PV detail 
New universal PV-roof mounting system “Vroonermeer” 
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Architect name    
Boparai associates bv architects BNA 

Design Number   
SUNCITIES-NL-Bouwfonds-1 

Project developer name    
Bouwfonds Ontwikkeling 

Country      

NL 
Orientation of PV South 

Number and type of  
houses 

56 houses type Miranda 
38 houses type Dorado 
1 house type Aquarius 
23 houses type Dione 
41 apartments in Orion building

 

Sales price of house  
(if known) 

≥ € 135,900 

Type of PV modules polycrystalline  

Amount of PV (Wp) 159,180 Wp 

Type of application Modules placed in structures and consoles. 

Roof integration type Flat roof, structures from Naps, consoles from Ecostream. 

Expected performance 
(kWh/kWp/year) 

N/A 

Quote by Architect:” A suitable solution” 

Opinion of Working Group: Until now, the structures from Naps are only used by 2 office 
buildings and not on houses. Further details and experiences are coming in the next year. 

Opinion on design by Local Project Team: The most difficult part of this project is/was the 
financial situation in the Netherlands. The technical details are now in sight. The next time 
we can give you a follow-up report about this. And also about the monitoring. 

 

   
Design of houses – type Miranda Completed houses – type Miranda
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Design of houses – Orion building Realised PV – Orion building 
PV on the roof of the building PV visible on the roof of the building 

   
Design of houses – type Dorado Design of houses – type Dione 
PV on the roof of the building  PV on the roof of the building 
 

   
Design of houses – type Aquarius  PV detail 
PV on the roof of the building  Modules placed in Consoles 
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2.2. Architectural plans NL (January 2004– December 2005) 
Below, some artist impressions and drawings of new designs for the project developer 
Hallokaties are given. PV systems are expected to be monocrystalline modules which face 
southwards. More details on the PV systems which will be used can’t be given in this stage 
of the development. 
 

    
Artist impression of design type  Artist impression of design type   
‘Boerderijwoning’ ‘Chalets’ 
 

 
Artist impression of design type ‘Luna’ 
 

 
Design of ‘Hemelboog’ 
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Architect name    
Jim Lubach 

Design Number   
SUNCITIES-NL-Heerhugowaard-1 

Project developer name    
Municipality of Heerhugowaard 

Country      

NL 
Orientation of PV South 

Number and type of  
houses 

School ‘Atalanta’  

Sales price of house  
(if known) 

N/A 

Type of PV modules Polycrystalline, Sharp NE80E2E 80Wp 

Amount of PV (Wp) 3,520 Wp 

Type of application New universal mounting system for laminates 

Roof integration type Full roof coverage 

Expected 
performance 
(kWh/year) 

3,000 kWh/year 

 

    

    
 
Designs of the circular construction with PV on the roof of the primary school 
‘Atalanta’ 
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Realised PV; in the spare space on the roof, there will be a picture of a butterfly 
printed on glass panels. The butterfly will be drawn by the children of the school in a 
drawing contest. 
 

   
A new, innovative mounting system is used to integrate the PV panels in the roof 
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Architect name    
A+I Architects 

Design Number   
SUNCITIES-NL-Bouwfonds-2 

Project developer name    
Bouwfonds Ontwikkeling 

Country      

NL 
Orientation of PV south 

Number and type of  
houses 

60 houses Callisto a 875 Wp 
12 houses Neptunes a 1400 Wp 
57 houses Ceres a 1750 Wp 
14 houses Saturnes a 825 Wp 
5 houses Jupiter a 825 Wp 
35 houses Mercurius a 822 Wp 
4 houses Amalthea a 822 Wp 
23 houses Venus a 1750 Wp. 

 

Sales price of house  
(if known) 

Callisto: € 142,000 to € 227,000 (Average = € 177,700) 

Type of PV modules polycrystalline 

Amount of PV (Wp) See above: number and type of houses 

Type of application Modules placed on consoles or mounted on steel frames 
(façades) 

Roof integration type Mounted on steel pergola 

Expected 
performance 
(kWh/kWp/year) 

900 kWh/kWp/year 

 

   
Design of houses – type Callisto Completed houses – type Callisto
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Architect name    
Boparai Architecten 

Design Number   
SUNCITIES-NL-Bouwfonds-3 

Project developer name 
Bouwfonds Ontwikkeling 

Country      

NL 
Orientation of PV south 

Number and type of 
houses 

8 Galileo  

Sales price of house  
(if known) 

€ 459,800 

Type of PV modules polycrystalline 

Amount of PV (Wp) 2,280 Wp per house 

Type of application Modules mounted on a steel pergola 

Roof integration type Steel frame 

Expected 
performance 
(kWh/kWp/year) 

900 kWh/kWp/year 

 

  
Design of houses – type Galileo
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Architect name    
Boparai Architecten 

Design Number   
SUNCITIES-NL-Bouwfonds-4 

Project developer name 
Bouwfonds Ontwikkeling 

Country 

NL 
Orientation of PV SE 

Number and type of  
houses 

51 Apartments Cassini 

Sales price of house  
(if known) 

€ 68,500 to € 164,000 (Average = € 131,900) 

Type of PV modules polycrystalline 

Amount of PV (Wp) 822 Wp per house 

Type of application Modules on steel frames 

Roof integration type Steel frame 

Expected performance 
(kWh/kWp/year) 

N/A 

 
 
 
 
 
 
 

Realised PV – type Cassini 
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3. Architectural plans UK 
 
3.1. Architectural plans UK (March 2002 – December 2003) 
 
SACKVILLE STREET 
Architect name    
Solar Century 

Design Number   
SUNCITIES–UK-KIRKLEES-1 

Project developer name    
Kirklees Community Association 

Country      

UK 
Orientation of PV South, South-East and South-West 

Number and type of  
houses 

30 dwellings. A mix of flats, terraced and semi-detached 
properties, with a varying number of bedrooms. 

Sales price of house  
(if known) 

Not relevant as these properties are for rent, not for sale 

Type of PV modules Polycrystalline 
 

Amount of PV (Wp) 40,035 Wp 

Type of application Modules 

Roof integration type Installed on external aluminium frame grid 

Expected performance 
(kWh/kWp/year) 

750 kWh/kWp/year 

Quote by Architect:  

Opinion of Working Group:  

Opinion on design by Local Project Team: 
All panels were installed on the rear of properties (those elevations that face away from 
open land), thus planning permission was not required. 

 

 
Sackville Street, Urban plan
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Sackville Street, design of PV on houses
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Sackville Street, realised PV 
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TITANIC MILL 
 
Architect name    
David Bellis RIBA 

Design Number  
SUNCITIES-UK-LOWRY-1 

Project developer name    
Lowry Renaissance Limited 

Country      

UK 
Orientation of PV  South 
Number and type of houses 130 dwellings.  Mix of one and two bedroom apartments 

Sales price of house  
(if known) 

Between £100,000 and £200,000 

Type of PV modules Mono-Si surrounded by with amorphous layer (HIT 
modules) 

Amount of PV (Wp) 48.5 kWp 

Type of application Modules 

Roof integration type Modules framed in aluminium support structure on 
standing seam metal roof. 

Expected performance 
(kWh/kWp/year) 

990 kWh/kWp/year 

Quote by Architect: 
David Bellis  RIBA of bellis – architects: 

In response to the climate change challenge we have been fortunate to be involved in this 
project where the whole ethos of the development is to reduce energy consumption and 
create an exemplary sustainable development to ensure a better quality of life for everyone, 
now and for generations to come. 

Opinion on design by Local Project Team: 
We are very pleased with the progress that the scheme has made.  We are confident that 
the final design will fit well with the overall concept of the project, and that it will ensure the 
building will become a high profile ‘zero energy’ development – a concept which has already 
proved to be a commercial success in Kirklees. 
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Design of the building 
 

   
 Existing building to be renovated 
 

   
PV systems on the inner roof valleys 
 
 
Due to strict regulations for historic buildings, the PV is installed in the inner roof valleys of 
the building, so it isn’t visible.
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3.2. Architectural plans UK (January 2004 – December 2005) 
 
FERNSIDE HOUSES 
Architect name    
Not applicable, this is a retrofit installation. 

Design Number  
SUNCITIES-UK-KIRKLEES-2 

Project developer name    
Kirklees Neighbourhood Housing 

Country      

UK 
Orientation of PV  W / SW / S / SE / E (all orientations) 
Number and type of  houses 100 houses (flats and bungalows) 

Sales price of house  
(if known) 

Social housing 

Type of PV modules Mono-Si 

Amount of PV (Wp) 108 kWp (1.08 kWp per home) 

Type of application Modules 

Roof integration type Retrofit aluminium frame mounting system 
Expected performance 
(kWh/kWp/year) 

782 kWh/kWp/year (average) 

Quote by Architect: 
Not applicable, these are retrofit installations. 

Opinion on design by Local Project Team: 
Kirklees Neighbourhood Housing: Aesthetically pleasing, durable and functional.  A model 
project with a high quality outcome. 
 
Kirklees Council: The residents at Fernside have expressed their views that the solar panels 
make either a neutral (no impact) impact or positive impact on the 'look' of their homes. 
Councillors have expressed their views that the solar panels improve the aesthetics of the 
neighbourhood. 
 
ESD: This large scale PV installation installed over a relatively small area introduces as 
interesting and positive aspect to the appearance of the neighbourhood. The installations 
themselves are of a high quality. The project was realised very efficiently and effectively. 
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Plan of Fernside Avenue and Fernside Crescent – overview of houses  
 

 
 

 
 

 
Completed retrofit installations at Fernside 
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ELM GROVE, ORCHARD VIEW, DALEROYD (Short and Long Stay) 
 
Architect name    
Kirklees Metropolitan Council Design & 
Property Services 

Design Number  
SUNCITIES-UK-KIRKLEES-3 

Project developer name    
Kirklees Metropolitan Council Social Affairs 
and Health 
R.H. Fullwood & Co.  

Country      

UK 

Orientation of PV  Elm Grove – 20˚E of S and 70W of S (2x 2.5kWp systems) 
Orchard View - SE 
Daleroyd (Long Stay) – SE and SW (2x 2.5kWp systems) 
Daleroyd (Short Stay) - SW 

Number and type of houses Four 8 bedroom sheltered houses 

Sales price of house  
(if known) 

Not applicable 

Type of PV modules Polycrystalline 

Amount of PV (Wp) 20 kWp (5 kWp per property) 

Type of application Modules 

Roof integration type Roof integrated aluminium frame with slide-in module 
systems 

Expected performance 
(kWh/kWp/year) 

700 kWh/kWp/year 

Quote by Architect: 
 
Opinion on design by Local Project Team: 
Kirklees’ Council’s Social Affairs and Health Service welcome the opportunity to incorporate 
PV panels in the new Care Homes. It is important that the design of the panels is such that 
the homes still look like 'homes' and are welcoming for the adults and children and they do 
not feel that they are living in a 'demonstration project', but can be proud that their home is 
generating solar electricity. 
 

     
Design PV Daleroyd sheltered houses  
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Design PV Orchard View sheltered house 
 
 

 
Realised solar PV Daleroyd sheltered houses (Long Stay) 
 

   
Realised solar PV Daleroyd sheltered houses (Short Stay) 
 



SUNCITIES NNE5-2000-210 February 28, 2006
 

d5 – Architectural design 25
 

   
 
Design PV Elm Grove sheltered house 
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MOORLANDS GRANGE AND CASTLE GRANGE 
 
Architect name    
Kirklees Metropolitan Council 

Design Number  
SUNCITIES-UK-KIRKLEES-4 

Project developer name    
Kirklees Metropolitan Council Social Affairs 
and Health 
Bardsley Construction Ltd. 

Country      

UK 

Orientation of PV  Moorlands Grange 15˚W of South 
Castle Grange 40˚E of South 

Number and type of houses Two 40 bedroom residential care homes 

Sales price of house  
(if known) 

Not applicable, this is a Council property 

Type of PV modules Polycrystalline 

Amount of PV (Wp) 20 kWp 

Type of application Modules 

Roof integration type Roof integrated aluminium frame with slide-in module 
systems 

Expected performance 
(kWh/kWp/year) 

730 kWh/kWp/year 

Quote by Architect: 
 
Opinion on design by Local Project Team: 
Social Affairs and Health welcome the opportunity to incorporate PV panels in the new Care 
Homes. It is important that the design of the panels is such that the homes still look like 
'homes' and are welcoming for the adults and children and they do not feel that they are 
living in a 'demonstration project', but can be proud that their home is generating solar 
electricity. 
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Artists impressions – Moorlands Grange 
 
 

Kirklees Care Homes
Indication of 10kW PV array position on roof
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PRIMROSE HILL – KIRKLEES NEIGHBOURHOOD HOUSING PROPERTIES 
 
Architect name    
Not applicable – these are retrofit 
installations 

Design Number  
SUNCITIES-UK-KIRKLEES-5 

Project developer name    
Kirklees Neighbourhood Housing 

Country      

UK 
Orientation of PV  Each of the roofs are similarly pitched but there are 5 

different roof orientations ranging from SW to SE  
 

Number and type of houses 58 homes (12 individual bungalows, 34 two storey houses, 
3 two storey flats (4 panels per roof)   (1kWp per home) 
 

Sales price of house  
(if known) 

Not applicable, Council owned properties 

Type of PV modules Framed poly-crystalline silicone module 

Amount of PV (Wp) 1 kWp per property 

Type of application Retrofit framed modules 

Roof integration type Aluminium frame with slide-in module systems 
Expected performance 
(kWh/kWp/year) 

780 kWh/kWp/year 

Quote by Architect: 
Not applicable – these are retrofit installations 
 
Opinion on design by Local Project Team: 
Kirklees Neighbourhood Housing: The concept is a good idea, but the combined use of solar 
thermal and photovoltaic is too much for these properties and detracts from the appearance 
of the properties in future perhaps choose smaller modules or just use one type. 
 
ESD: The approach of combining retrofit and new build housing and PV on a block of new 
flats under the Primrose Hill scheme has been innovative. It assists in developing a physical 
link between old housing and new properties. The combination of PV and solar water 
heating on retrofit in a relatively tight space does not give a very neat appearance. 
Installing PV on various housing types and as an integral part of a new build programme 
brings a number of complications and challenges for the PV project team and particularly 
the installer. 
 
Kirklees Council: Despite initial concerns from the housing managers about the 'look' of the 
PV systems, there have been no complaints about the aesthetics of the systems from 
tenants. The results of the social monitoring exercise (which used a picture of the solar PV 
installed on flats at Primrose Hill) indicate a neutral response to the panels i.e. they do not 
impact on peoples' lives with regard to the way they look. 
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© Cartwright Pickard Architects 
Site lay-out 
 
 

    
Completed retrofit installation PV and solar thermal combined
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PRIMROSE HILL - YORKSHIRE HOUSING GROUP – CIRCUS BUILDING 
Architect name    
Cartwright Pickard Architects 

Design Number  
SUNCITIES-UK-KIRKLEES-6 

Project developer name    
Yorkshire Housing Group 
WATES Construction Ltd 

Country      

UK 

Orientation of PV  South 

Number and type of houses One circus building containing 32 flats  

Sales price of house  
(if known) 

Not known 

Type of PV modules Framed poly-crystalline silicone module 

Amount of PV (Wp) 24 kWp 

Type of application Roof integrated modules 

Roof integration type Roof integrated aluminium frame with slide-in module 
systems 

Expected performance 
(kWh/kWp/year) 

780 kWh/kWp/year 

 

 
Design of the PV on the circus building (flats) 
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Design of the PV on the flats 
 
 
 

 
© Cartwright Pickard Architects 
 
Artist Impressions of building 



SUNCITIES NNE5-2000-210 February 28, 2006
 

d5 – Architectural design 32
 

PRIMROSE HILL – YORKSHIRE HOUSING GROUP NEW HOUSES 
 
Architect name    
Cartwright Pickard Architects 

Design Number  
SUNCITIES-UK-KIRKLEES-7 

Project developer name    
Yorkshire Housing Group 
WATES Construction Ltd 

Country      

UK 

Orientation of PV  South facing. Care has been taken to avoid shading due to 
the saw tooth design. 

Number and type of houses 31 new build houses  

Sales price of house  
(if known) 

 

Type of PV modules Framed poly-crystalline silicone module 

Amount of PV (Wp) 31 kWp 

Type of application Roof integrated modules 

Roof integration type Roof integrated aluminium frame with slide-in module 
systems 

Expected performance 
(kWh/kWp/year) 

745 kWh/kWp/year 

 

  
Design of the PV on the houses 
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Design of the PV on the houses 
 

 
© Cartwright Pickard Architects 
 
Artist Impressions of building 
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4. Architectural plans DE 
4.1 Architectural plans DE (March 2002 – December 2003) 
 
Architect name  
Bernhard Tenberg 

Design Number 
SUNCITIES-DE-LEBENSRAUME-1 

Project developer name  
Lebensräume GmbH 

Country 
DE 

Orientation of PV South 

Number and type of 
houses 

8 one family and terraced houses 

Sales price of house (if 
known) 

Varies, starts at € 200,000  

Type of PV modules Silicon polycrystalline 

Amount of PV (Wp) 25.6 kWp 

Type of application Standard Modules, roof integrated 

Roof integration type Schüco system 

Expected performance 
(kWh/kWp/year) 

Approx. 820 kWh/kWp/year 

Quote by Architect: 
Low energy houses are state of the art. The houses of this solar estate even fulfil the 
“passive standard”. Optimal heat loss protection and active use of solar energy saves money 
and environment.  

Opinion of Working Group:  
The PV system covers the whole roof (south). Therefore the system not only generates 
energy, but also serves as protection surface against weather influences. Additional this 
integration gives a very good optical impression. 

Opinion on design by Local Project Team:  
Using standard, but high quality components results in long term reliable systems and 
reasonable prices. One company is responsible of the watertight under structure and the PV 
system. 
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Site lay-out, Dorsten 
 

 
Overview of building plan 
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Design of houses: PV integrated into the roof 
 
 
 



SUNCITIES NNE5-2000-210 February 28, 2006
 

d5 – Architectural design 37
 

4.2. Architectural plans DE (January 2004 – December 2005) 
 
Architect name  
A. Hambrecht 

Design Number 
SUNCITIES-DE-METEOCONTROL-1 

Project developer name  
Viernheim/Solarart 

Country 
DE 

Orientation of PV Differs, southeast to southwest  

Number and type of 
houses 

30 single family and terraced houses 
 

Sales price of house (if 
known) 

Varies, starts at € 200,000 

Type of PV modules Mono-Si 

Amount of PV (Wp) 90 kWp 

Type of application Framed modules, on roof 

Roof integration type -- 

Expected performance 
(kWh/kWp/year) 

about 900 kWh/kWp/year 

Quote by Architect: 
Orientated at the local climate protection project low energy performance of the houses was 
demanded. Nevertheless this project provides competitive prices and high living quality.  

Opinion on design by Local Project Team:  
PV systems are a good measure to contribute to CO2 saving projects. In this project it was 
combined with other ecological measures like planting vegetation and less sealing of the 
ground.  

Refinancing of the PV costs takes years. Therefore standard, but high quality components 
have to be used to ensure long term reliability. 

 

   
Site lay-out Completed houses
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Architect name  
J./E. Erndwein 

Design Number 
SUNCITIES-DE-METEOCONTROL-2 

Project developer name  
Gbr. Erndwein GmbH 

Country 
DE 

Orientation of PV Differs, southeast to southwest  

Number and type of 
houses 

15 single family and terraced houses 
 

Sales price of house (if 
known) 

varies, starts at € 249,000 including carport  

Type of PV modules Poly-Si 

Amount of PV (Wp) 50 kWp   

Type of application Framed modules, on roof 

Roof integration type -- 

Expected performance 
(kWh/kWp/year) 

about 910 kWh/kWp/year 

Quote by Architect: 
In this project the designers who were responsible for the energy concept developed a 
promising scheme. The environmental oriented guidelines of the local authorities could be 
fulfilled completely.  

Opinion on design by Local Project Team:  
Using geothermal heating systems with heat pumps and drill holes of 130m depth is one part 
of an innovative energy concept. Together with low energy performance and PV systems 
very good results regarding CO2 savings are achievable. 

PV is still innovative but has to become a standard part of future energy concepts. Design, 
reliability and costs are the main parameters to succeed. 

 
 
 

   
Site lay-out Building in progress 
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5. Analysis 
 
PV systems  
In all countries both polycrystalline and mono crystalline PV modules are used in the different 
designs. 
Most systems are oriented to the south, south-east or south-west. The expected 
performance per year varies from 700 to 990 kWh/kWp. 
 
For the part of the local project in the Netherlands described in this deliverable, the average 
amount of PV per house is for Hallokaties 3.6 kWp and for Bouwfonds 1.05 kWp. In the 
United Kingdom on the development Sackville Street, an average of 1,33 kWp per house has 
been installed. The development Titanic Mill is a building with 130 dwellings and 
approximately 50 kWp on the roof. This is an average of 0,38 kWp per dwelling. The 
development at Primrose Hill has an average of 1kWp per house, as well as a 24kWp 
system on the roof of a building with 48 flats, an average of 0.5kWp per dwelling. The 
Fernside dwellings have an average of 1.08kWp on the roof. Two new Care Homes have a 
10kWp system on each 40-bedroom home and there are four 5kWp systems on 8-bedroom 
sheltered homes. The amount of PV per house in Germany varies from 3 to 3.3 kWp. 
 
 
 
PV integration 
In the Netherlands significant integration was reached by Hallokaties by a technical 
approach, aiming at an optimal and low cost roof construction. The PV system covers the 
total south facing roof. The houses designed for the other Dutch project developer 
Bouwfonds all have flat roofs.  
 
In the Netherlands, aluminium frames or a new universal PV-roof mounting system are used 
for the installation on the roof. In the United Kingdom, an external aluminium frame grid is 
used for the roof integration. The German developer and architect used the Schüco system 
to integrate the modules into the roof. 
 
Different integration levels have been achieved for the PV systems. Some systems aren’t 
integrated into the design and are placed on Consoles on top of the roof. The some kind of 
integration is achieved on the flats (Orion building) which have a façade of PV panels on the 
roof, so the systems are visible from the ground. A moderate level of integration is reached 
with the PV façade on the Miranda buildings and the horizontal lamellas on the ‘Cassini’ 
houses. This design gives the owner the opportunity to build a new story on top of the house 
in a later stage. A substantial level of design integration is achieved in the Callisto and 
Galileo houses in which the PV modules are integrated in the design of the terrace. 
 
In the United Kingdom, PV systems are installed on both existing houses and new build 
houses. On the renovated houses (Sackville Street, Fernside, Primrose Hill), a retrofit PV 
mounting system was used. The new-build houses all have roof integrated PV systems. At 
the Titanic Mill development, due to strict regulations for historic buildings, the PV is installed 
in the inner roof valleys of the building, so it isn’t visible. 
 
In the German local project in Dorsten, the PV systems are integrated into the roofs. In the 
other two projects, PV modules are installed on top of the roof. 
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Houses 
In the different countries, various kinds of houses are planned to be built: apartments, flats, 
terraced and semi-detached properties, one family houses and detached houses. Some are 
for rent and many are for sale. The sales prices vary from € 135,000 to € 459,800. 
 
Conclusion 
The designs within the SunCities project show a wide variety of integration in the building 
design in an appealing way. Much efforts have to be made by all partners each time to fully 
integrate the PV within the building design.  


