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Summary 

Conversion and sustainable redevelopment of a former central electrical substation and 
administrative building into 50 trend-setting, requirement-oriented residential units. 
Lutherstraße 5-11, Ludwigshafen am Rhein, Germany 

The former central electrical substation, built in 1929, is a four-storey listed building 
with a useable area of approximately 3000 m². The semi-circular staircase towers are 
decorated with ornamental bricks; allegoric relief figures flank the entrance gate.  

Keywords: refurbishment, connecting people, liability, single but in common, urban but 
calm, green but in the city center  

1 Sustainable redevelopment – focussing on economical, ecological and 
socio-cultural aspects (LCC, LCA with tool LEGEP) 

▪ Preservation of our architectural heritage 
▪ Preservation of the location’s identity 
▪ Making use of “grey energy”, i.e. the resources that are already available 
▪ Making use of the existing infrastructure 
▪ Highly flexible and adaptable floor plans 
▪ All areas and floors are accessible to all thanks to three lifts 
▪ A mixture of generations is desired 
▪ Independent living even at an advanced age 
▪ Family and child-friendly planning  
▪ Inviting outdoor areas; i.e. green inner courtyard and spacious sitting areas (balconies 

and terraces) 
▪ Separate racks for around 80 bicycles; car sharing possibility at the property 
▪ Highly efficient insulation from the inside of the building  
▪ New windows with extremely energy-efficient triple glazing, fitted in compliance 

with regulations on the preservation of historical buildings 
▪ Decentralised mechanical air conditioning with waste heat recovery system in each 

residential unit 
▪ Maximum possible CO2 neutrality throughout the entire lifespan of the building 
▪ New renewable sources of energy; solar power or another type  
▪ Use of grey water to preserve water, complete with heat recovery system 

1 



Central Europe towards Sustainable Building CESB10 Prague 
Advanced Building Design 

▪ Improved sound insulation and fire protection 
▪ Provision of modern technology with convenient operating controls 
▪ Sharp decrease in the use of energy, water and wastewater, leading to reduced use-

dependent additional expenses 
▪ Good retirement provisions; living independent of increasing energy prices 
▪ Guest rooms and multifunctional room in the communal area; services provided upon 

request 

1.1 Building location – in the heart of the city 

The building is located in the city centre in the immediate vicinity of many of Prague's 
significant cultural institutions. These can be easily and quickly reached by foot or bike or 
by using public transport from the stops and stations just a few metres away. Although the 
building itself is in built-up surroundings, the nearby open spaces, such as the Luther 
Square and Klüber Square, will remain undeveloped in the future. The area offers urban 
but quiet and relatively spacious residential housing. 

1.2 Restructuring 

The long period of vacancy and its previous commercial character means that the location 
must be given a completely new image. Living in a top inner-city residential area offers 
incomparable benefits. Here residents will find the quiet and urban setting they are looking 
for. 

 
Fig. 1 Visualisation after refurbishment 

1.3 A new way of living 

50 new residential units will be built in 3 completely separate and individually costed 
housing sections. The entrances and floor plans need to be reorganised to facilitate a high 
level of convenience and accessibility; 3 new lifts will be installed for this purpose. 

A mix of apartments, suites, lofts and penthouses of various sizes with large 
balconies will provide needs-oriented housing for all age groups. Each residential unit will 
implement a flexible concept by utilising electronic solutions already integrated during the 
construction phase and the installed distributed ventilation systems which enable residents 
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to add or reduce the number of rooms in each unit with little additional work. The floor 
plans are designed with people's needs in mind, and not vice versa. Diverse services can 
also be added as required to enable lifelong residence into old age. 

The back area of the building will be redesigned into a garden with trees, vertical 
green spaces and highly inviting top-quality outdoor living areas.  

A single-floor communal area will be constructed as a passive house in the back 
garden area and will include a multifunctional room and 2 guest rooms to save residents 
having to buy or rent a larger home than they require just in order to able to put up visitors.  

New roof structures will be built on to the main building's existing flat roof. The 
remaining areas will be developed into rooftop terraces.  

Solar collectors and photovoltaic modules will also be installed for hot water and 
electricity generation. 

1.4 Mobility and transport 

Because the building is located in the inner-city where parking is limited an underground 
garage for 25 cars will be built underneath the former transformer room (within the 
existing foundation walls). As the building will house a total of 50 residential units the 
mobility concept will also include an integrated car sharing scheme with 2 electric vehicles 
which should at least eliminate the need for a second car. The concept also includes 
parking areas for 120 bicycles.  

1.5 Redevelopment – Energy efficiency  

Despite the protection order on this building, it can nonetheless be renovated to meet 
sustainable energy-efficient standards. The building front and stairwells are also worthy of 
protection. The building front will be insulated on the interior; the cold stairwells will be 
separated from the other areas of the building (the half-round arched metal-framed 
windows will be retained in the stair turret). The interior insulation will consist of 8 cm of 
0.35 mineral wool and a climate membrane plus further insulation at the security level and 
installation level of 4.5 cm of 0.35 mineral wool.  

All the units will be equipped with air conditioning and a decentralised waste heat 
recovery system. The windows will be triple glazed while retaining the window glazing 
bars and divisions necessary to meet conservation protection order requirements. Balconies 
will be built on the rear side of the building in a design structure which excludes thermal 
bridging. The new structures (built on the existing roof) will be constructed as passive 
houses. 

This means that the cultural heritage represented by the building will be salvaged 
while recreating a trendsetting and attractive lifestyle of health and sustainability (LOHAS) 
living environment. 

The calculations for the existing building undertaken with PHPP (passive house 
planning package software) show that the building has an annual heating requirement of 37 
kWh/m2/a. The design has been accepted as a dena model project. 

The sustainable redevelopment of the building, the use of uncontaminated materials 
and “grey energy” – old building resources – are shown in the life cycle cost (LCC) 
calculations and life cycle analyses (LCA) with the aid of LEGEP software which, 
amongst other things, can be used to determine material flows, etc.  
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2 Amortisation and projection 

Assuming increased energy prices in the years ahead and the new (EnEV) energy 
conservation regulations and EU directives (zero-energy buildings from 2019) which will 
soon come into force, the additional costs involved in energy-efficient renovation will soon 
pay for themselves. The additional costs to cover the socio-cultural aspects of sustainable 
building are reflected in figures for long-term rent/occupation and the absence of lost rent. 
At the same time, the soft value represented by living in a community and the residents' 
ability to shape various aspects which they perceive to enhance their own quality of life in 
the long term is priceless and in that respect worth its weight in gold from the very first 
day. 

3 Positive impact on the urban and social fabric of the city 

Towns and cities are confronted by a host of new challenges posed by climatalogical 
change, demographic trends and heterogeneous demand in the different regions in which 
towns and cities are embedded. It will only be possible to master these challenges in the 
context of interconnected structures which involve as many players active in the public 
administrative and private sectors as well as inhabitants, etc. as possible. 

The statistical figures for population and household development up to the year 2025 
[1] are an expression of numerous processes of change, particularly regarding the 
internationalisation of the population, the regional distribution of older sections of the 
population and the size of households.  

The amount of per person housing area in square metres is increasing, young people 
are moving home to be closer to their places of work and have a preference for urban life, 
older people, singles or couples, are rediscovering the town and its attractions, one of 
which is having everything close at hand. 

Surveys show that families with children wish to continue living in the town or city, 
provided that there are good facilities available for children, such as kindergartens, primary 
schools, child care, recreational facilities and safe travel which, depending on their age, 
children are able to undertake on their own. Services which enable people – and 
particularly single parents – to reconcile the demands of work and family are regarded as 
especially important.  

Most of the parameters which are important for children are also important for older 
people; safety, short distances, easily accessible public transport, good leisure and 
recreational opportunities and health and medical care. 

Accessibility for disabled people to many institutions and in public areas as well as at 
home. 
 
The conversion of the old transformer substation now means that a small house (154 m² 
area) can now be built in the private back garden area and used as a communal facility. As 
well as 2 guest rooms with bath and kitchenettes, a multifunctional room with access to 
a 40m² terrace will also be built. This meeting point will be able to provide almost all the 
service requirements which residents may have – regardless of whether they are organised 
by the residents themselves or are provided by third parties. 

The residential units are easily accessible by lift. Balconies enhance the comfort of 
these homes and the flexibility and ease with which floor plans can be changed will make 
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it possible for residents to stay in their homes for a very long time to come. Floor plans are 
adaptable to the needs of residents, and not vice versa. Different sizes of home also ensure 
a good mix of generations.  

4 Conclusions 

Buildings which have been sustainably renovated make an immense contribution to 
protecting the climate. But that is not all. They are also good for a city's social fabric and 
improve the quality of life for everyone. The “Lohas” (lifestyles of health and 
sustainability) population segment extends across every age group and a wealth of different 
ways of living. 
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