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Hey, Servus! 
We are team levelup.
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3.2 Team Officers & Contact Information
Team officer’s contact information completely fulfilled in 
Table 2 (SDE21 WAT).

4.3 Lot Conditions & attribution
Drawing(s) showing the storage and unloading areas and 
corresponding load’s calculations. 
4.3 Lot Conditions 
Calculations showing that the structural design remains 
compliant even if there is a level difference, and drawing(s) 
showing shimming methods and materials to be used if 
needed.
4.4 Footings
Drawing(s) showing the locations and depths of all ground 
penetrations on the Competition site. 
4.4 Footings
Drawing(s) showing the location, contact area and soil-be-
aring pressure of every component resting directly on the 
ground.
4.7 Construct Equipment
Drawing(s) showing the assembly and disassembly se-
quences and the movement of heavy machinery on the 
Competition site and specifications for heavy machinery. 

5.1 Solar Envelope Dimensions
Drawing(s) showing the location of all unit and site compo-
nents relative to the solar envelope. 

6.1 Structural Design Approval
Structural drawings and calculations signed and stamped 
by a qualified licensed professional. 
6.1 Electrical & Photovoltaic Design Approval 
Electrical and Photovoltaic drawings and calculations  sig-
ned and stamped by a qualified licensed professional.
6.1 Codes Design Compliance
List of the country of origin codes complied, properly sig-
ned by the faculty advisor. 
6.2 Architectural Footprint
Drawing(s) showing all information needed by the Rules 
Officials to digitally measure the architectural footprint.  
6.2 Architectural Footprint
Drawing(s) showing all the reconfigurable features that 
may increase the footprint if operated during Contest week. 
6.3 Measurable Area
Drawing(s) showing the Measurable Area.
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6.4 Entrance & Exit Routes
Drawing(s) showing the accessible public tour route,  
specifying the entrance and exit from the unit to the main 
street of SDE21 Solar Campus. 

7.3 PV Technology Limitations
Specifications and contractor price quote for photovoltaic 
components. 
7.4 Batteries
Drawing(s) showing the location(s) and quantity of stand-
alone, PV-powered devices and corresponding specificati-
ons. 
7.6 Thermal Energy Storage
Drawing(s) showing the location of thermal energy storage 
components and corresponding specifications. 

8.1 Containers locations
Drawing(s) showing the location of all the water tanks.
8.2 Water Delivery
Drawing(s) showing the fill location(s), quantity of water 
requested at each fill location, tank dimensions, diameter 
of opening(s) and clearance above the tank(s). 
8.3 Water Removal
Drawing(s) showing the quantity of water to be removed  
from each fill location, tank dimensions, diameter of ope-
ning(s) and clearance above the tank(s). 
8.5 Greywater reuse
Specifications for greywater reuse systems.
8.6 Rainwater Collection
Drawing(s) showing the layout and operation of rainwater 
collection systems. 
8.8 Thermal Mass
Drawing(s) showing the locations of water-based thermal 
mass systems and corresponding specifications. 
8.9 Greywater Heat Recovery
Specifications for greywater heat recovery systems.

9.1 Placement
Drawing(s) showing the location of all vegetation and,  
if applicable, the movement of vegetation designed as part 
of an integrated mobile system. 
9.2 Watering Restrictions
Drawings showing the layout and operation of greywater
irrigation systems
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10.2 SDE21 Sensors’ Location & wire routing 
Drawing(s) showing the location of bi-directional meters, 
metering box, sensors, cables and feed-through to pass  
the instrumentation wires from the interior to the exterior  
of the unit. 

11.2 Use of the SDE21 Logo
Artwork, and content of all communications materials,  
including signage (please refer to the SDE21 Graphic Chart 
& Brand Manual). 
11.3 Teams’ sponsors & Supporting Institutions 
Drawing(s) showing the dimensions, materials, artwork,  
and content of all communications materials, including 
signage (please refer to the SDE21 Graphic Chart & Brand 
Manual). 
11.4 Team Uniforms
Drawing(s) showing the artwork, content and design  
of the Team uniform (please refer to the SDE21 Graphic 
Chart & Brand Manual). 

12.4 Public Tour
Drawing(s) showing the public tour route,  indicating the 
dimensions of any difficult point, complying with the ac-
cessibility requirements. 

23.0 Contest 5: Drying Method
Drawing(s) showing the clothes drying method and the 
place where the clothes will be dried.
23.0 Contest 5: House Functioning
Appliances and corresponding technical specifications 
(Appliances and Home Electronic Equipment specifications 
and user manuals).

36.5 Photovoltaic systems design
Specifications of PV generators, inverters, wiring, cables, 
protections, earthing systems, interface with the electricity 
distribution network turned on. 
36.5 Photovoltaic systems design
Inverters’ certificates.
36.5 Photovoltaic systems design
Maintenance plan for PV generators, supporting structure, 
inverters, wiring, cables, protections, circuit breakers in 
case of fire and earthing system. Fire protection systems for 
PV DC wiring. 
36.5 Photovoltaic systems design
The corresponding table ‘design summary’ must be com-
pleted.

✓

✓

✓

✓

✓

x

x

✓

✓

✓

✓

51.3 Fire Safety
Specifications for Fire Reaction of Constructive elements, 
extinguishers, and fire resistance of the unit’s structure.
51.3 Fire Safety 
Drawings showing compliance with the evacuation of 
occupants’ requirements and fire extinguishers location
51.4 Safety against falls
Specifications of compliance with the slipperiness degree 
classes of floors included in House Tour
51.4 Safety against falls
Drawing(s) showing compliance with conditions for 
uneven flooring, floors with different level, Restricted Areas 
stairs, Public Areas Staircases, Restricted Areas Ramps and 
Public Areas Ramps
51.4 Safety for impact risk & avoiding trapping 
Drawing(s) showing compliance with conditions for avoi-
ding impact risk and trapping. 
51.4 Safety against the risk of inadequate lighting 
Specifications for level of illumination of House Tour areas 
light fittings. 
51.5 Accessibility for People with Disabilities and Special 
Needs 
Interior and exterior plans showing the entire accessible 
tour route. 
51.6 Structural Safety
Specifications for the use of dead loads, live loads, safety 
factors and load combinations in the structural calculati-
ons.
51.7 Electrical and PV Systems
Complete the ‘Electrical System Design PV Chart and 
Checklist’.
51.7 Electrical and PV Systems
Specifications of the wiring, channels, panels and protecti-
ons of the electrical installation. 
51.7 Electrical and PV Systems
One-line electrical diagram and drawings  showing the 
grounding, execution and paths. 

✓

✓

✓

✓

✓

✓

✓

✓

✓
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1. Neighbourhood

1.1 Site Integration

Solar Decathlon Europe 2021/22 (SDE) addresses many of the cur-
rent major challenges in the building sector of our time: climate 
change, environmental degradation, the extinction of species, 
environmental pollution, resource scarcity, land degradation, and 
lack of affordable housing. We see the greatest potential for 
housing expansion in an urban context in „renovation & addition 
of storeys“. Here, existing buildings can be made climate-neutral 
through renovation measures, existing resources can be preserved 
and living space can be expanded without building upon undeve-
loped green spaces. 
For the competition, we are planning an addition of storeys to an 
existing building built between the 1950s to 1970s. This sustaina-
ble, carbon-neutral, and affordable housing is to be built using 
modular timber construction. This construction method allows 
for a future-oriented concept design that can be adapted to rapid 
changes in society in the twenty-first century. Communal areas, 
green spaces, and attractive contemporary architecture represent 
a significant upgrade for the building‘s residents and the adjacent 
neighbourhood.
The addition of storeys does not try to hide in the monotonous 
image of the residential buildings, but arouses the interest of pas-
sers-by through its prominence. This is not only accomplished by 
drawing ones attention to the „levelup“ system of modular timber 
construction and its new association with the city, but the archi-
tecture also highlights the issue of sustainability in the neighbour-
hood. This takes the form of a new façade design, a green roof, 
and the integration of systems for regenerative energy production. 
Despite its obvious unique selling point, the refurbished building 
and its vertical addition blend into the neighbourhood. By offering 
multifunctional spaces and communal roof areas, the building has 
the potential to become a new social hub in the neighbourhood. 
Our addition collects and generates energy that can be used for 
the entire building. An energy load management system also in-
volves the neighbourhood by distributing the surplus solar power 
at peak times of the day. 
The planned climate-neutral addition of storeys built on top of 
theexisting residential complex in Nuremberg consists of two 
stories with a combination of greened roofscapes or surfaces 
equipped with photovoltaic-thermal solar collectors.  This bene-
fits both the residents living in the addition of storeys, and adds 
value for all residents living in the existing building, as well as for 
the entire neighbourhood. The “levelup” system can be applied to 
almost all of the existing buildings in the neighbourhood and thus 
contributes to a sustainable transformation.

Figure 3 – Competition Area of the Existing Building

Figure 2 – Site Plan Ludwigsfeld / Nürnberg

Figure 1 –  Site Plan Germany
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1.1.1 Ludwigsfeld

Ludwigsfeld, located in the south-eastern part of Nuremberg, is 
strongly characterized by a heterogeneous population. The mixed 
nature of the district is also reflected in the quality of the archi-
tecture. North-east of Regensburger Street, elongated apartment 
blocks dominate the urban development. These predominantly 
unadorned social buildings have four to seven stories. This street-
scape is repeated block by block, street by street, and reflects 
scenarios of many German cities where similar post-war building 
types were built to provide a large amount of affordable housing. 
„levelup“ offers an innovative solution for identifying and up-
grading such neighbourhoods without building on undeveloped 
‘green’ spaces between the buildings. To integrate the heteroge-
neous population in the neighbourhood into the overall architec-
tural picture, an expressive, visionary architecture is to be created 
that consciously sets itself apart from the existing architecture 
of the surrounding development. A close look at the immediate 
surroundings of the existing building reveals that the area is do-
minated by unused spaces and the dreariness they induce. The 
lack of perspectives and the existing discrepancies create a diverse 
potential for positive, future-oriented urban development. Thus, 
the guiding principle and goal of our concept are to create added 
value for all residents.
A large percentage of the existing buildings in the neighbourhood 
were built between 1950 to 1970, which make them similar to the 
building focused on by the levelup team. This fact made it possible 
to develop our concept, which is highly flexible and can be under-
taken on multiple building with a similar structural configuration. 
Detailed analyses of the existing structures, in the form of a feasi-
bility study conducted as part of this project, demonstrated that 
from the residents‘ point of view there is a lack of leisure, culture, 
and sport offers. However, these components are fundamental for 
a successful and sustainable neighbourhood concept.
The design not only expands the usable living space of the existing 
building, but creates additional  possibilities for high-quality 
spaces for leisure, culture, sport, and living. 

Figure 4 – Urban Mobility Concept / Ludwigsfeld

1.1.2 Housing extension

We present a system that can identify existing inefficient develop-
ment structures in a future-oriented way. The special unique 
selling point is that the increase in density is achieved using a mo-
dular construction system that can be adapted to a large number 
of existing building constructed between the 1950s to the 1970s, 
given that these structures have similar characteristics typical of 
this construction typology. 
The positive aspects of modularity and flexibility also extend to 
the actual living level and manifest themselves in a new centre of 
life with a self-sufficient quality of life for all generations. A short 
path network and future-oriented mobility concept, to which 
sufficient foresight and sensitivity have been devoted, are part of 
the concept. The additional stories create places to stay and com-
municate, such as roof terraces or greenhouses, which will take on 
a community-shaping function in the apartment complexes. The 
result is a breeding ground for a new generation of neighbourly 
coexistence.
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2. The whole Building – Design Challenge

2.1 Design of the building

2.1.1 General

Our focus is primarily on buildings from the 1950s to 1970s, as 
this period saw the construction of a large amount of Germany’s 
current housing stock [1], which was built before the first Thermal 
Insulation Ordinance in 1977, and accounts for a large share of pri-
mary energy demand for heating [2]. Multi-family houses represent 
only 18 % of residential buildings in the German housing stock, 
but provide 41 % of living space and 54 % of housing units [3]. In 
our competition entry, we aim to develop a transferable system 
for as many building typologies as possible and not to design one 
single solution. Through the „levelup“ system, both the individual 
existing buildings and the surrounding neighbourhoods are to be 
upgraded and transformed sustainably.
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Figure 5 – Schematic Grafic of the additon of storeys 
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2.1.2 Concept – The levelup system

In addition to a forward-thinking and innovative architectural 
language, our team was primarily concerned with developing a 
system that could be adapted to existing buildings from the 1950s 
and 1970s.
The „levelup“ system was developed in such a way that it can be 
flexibly adapted to recurring similar building characteristics of 
these building types, such as building widths between 9.0 - 10.50 
meters, building lengths between 30 - 150 meters, structures built 
with reinforced-concrete ceilings, with load-bearing exterior walls, 
and a load-bearing interior wall. We see the innovation and the 
special unique selling point of our design in this modular adapta-
bility. We chose a modular system consisting of wooden modules 
with the following dimensions: length 7.50 metres X width 2.95 m 
X height 3.10 m. The resulting dimensions are derived from current 
lorry transport sizes. The arrangement of the modules is subject 
to a strict grid, which can be adapted to numerous building, 
respectively. The staircases play a central role, as they represent 
both vertical and horizontal constraint points. The modules are 
arranged between the „immovable“ staircase cores in such a way 
that a maximum number of room cells can be placed between 
them in order to close off the gap to the staircases with a thres-
hold. The distances between the existing staircase cores and the 
modular addition of storeys may vary slightly based on varying 
existing and newly installed geometries. These must be “bridged” 
using non-modular installations around the staircases; however, 
such connecting areas are to be kept  to a minimum, as the goal is 
to build using modular, prefabricated units.

Figure 6 – Site Plan of the addition of storeys Figure 7 – Site Plan of the quarter / future vision
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2.1.3 The architecture

Our addition of storeys puts the „crown“ on the existing building 
by using asymmetrical, low-pitched, gable roofs. The longer of the 
two roof areas, with a twelve-degree pitch, faces southeast and is 
equipped with PVT collectors for energy generation. Green zones, 
which can be used as outdoor areas or greenhouses, are integra-
ted into the roof areas facing north. 

The roofs cover two storeys of room modules. Each module arrives 
at the building site prefabricated, which means that the perman-
ently installed interior fittings were already assembled in advance. 
This degree of prefabrication makes it possible to reduce both 
construction time and the overall structural load. The resulting 
decreased construction load also benefits the residents of the 
existing building and the neighbourhood.

Figure 8 – Rendering of the addition / Street Side

Figure 9 – Rendering of the addition / Garden Side

The addition of storeys stands out clearly, because it “protrudes” 
beyond the existing structure, reinforcing an obvious horizontal 
separation between the ‘old’ and the ‘new’. The generous fenes-
tration on the street side of the addition of storeys contrasts with 
the smaller perforated windows of the existing façade, whereas 
the newly renovated fenestration of the existing building has been 
redesigned to maximize the incidence of light entering the lower 
story apartments. 

In our design, we see the PV systems as an integral part of the 
architecture. To generate as much PV area as possible, the entire 
south-west façade of the existing building and the addition of 
storeys will also have a PV façade. The curtain-type, rear-ven-
tilated façade elements characterize the design of the existing 
renovation with their asymmetrically seamed pattern. They serve 
as an insulating layer, house photovoltaic technology, and have 
integrated façade heating. One hundred percent of the required 
energy balance demanded by the addition of storeys is to be cove-
red by renewable energies from the roof and façade PV units. Furt-
hermore, the entire building is to be raised to a plus-energy level, 
which includes supplying the existing building storeys throughout 
the entire life cycle. Using the respective “levelup” app to control 
the system, each resident can monitor their electricity and water 
consumption and visualize the solar yield of the building‘s solar 
panels. An anonymized ranking of residents according to average 
values is intended at triggering the reconsideration of electricity 
consumption. 

The addition of storeys, and the new roofscape above them, 
project slightly beyond the façade of the  existing building which 
faces the common lawn area to the northeast. A steel „exoskele-
ton“ is constructed on this side of the building in order to carry 
the load of new staircases, lifts, and balconies that are constructed 
in front existing staircase cores on this side of the building. The 
new staircases and lifts ensure that a vast majority of the existing 
building, including the addition of storeys and the roof terraces, 
can be accessed without barriers. 

Arcades are to be suspended in the exoskeleton at the level of the 
addition of storeys, which ensure horizontal access for all residents 
along the entire length of the building. In addition, the exoskeleton 
structure creates large-format balconies for the residents living in 
the existing flats. Because this is the shady side of the building, 
the balconies need to be offset from one another in order to catch 
sufficient sun light, which also adds value to the existing flats. On 
this side of the building, the new addition of storeys, the existing 
building, and the stair and lift towers visually merge into a single 
entity with aid of the greenery planted in conjunction with the 
steel exoskeleton. 
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The design aims to respond to the needs of the residents with 
innovative, economical, and small floor plans from which flexible 
architectural solutions can be developed. Diverse communal 
areas, a wide variety of green spaces, and attractive contemporary 
architecture represent a significant enhancement. Communal 
spaces result from the surplus areas that the grid brings with it, 
which means that they are always located near the staircases. 
All building residents are allowed to use these common spaces, 
which are intended to strengthen a sense of community and 
promote the connection between inhabitants. These communal 
spaces, some of which have two-story high fenestration, create vi-
sual connections between the storeys. By offering multifunctional 
spaces and communal roof areas, the building has the potential to 
become a new neighbourhood social hub.
The flats in the addition of storeys are composed of two or four 
modules. This creates average flat sizes between 77.9m2 and 
36.7m2.  This offers different floor plan sizes, which provides the 
neighbourhood with a balanced number of small living spaces, 
for different constellations of people. Our goal is that everyone 
should be able to live in our addition of storeys, whether it be 
small families, pensioners, students, as well as physically impaired 
people. Accessibility offers many people new perspectives, and the 
interior spaces can also be adapted to their needs. The bathrooms 
and kitchens are arranged in such a way that their position utilizes 
pre-existing utility risers. This way, pipe lengths and shafts can 
be kept to a minimum. Separate storage rooms are provided for 
each flat on each floor, as there are no common basement or attic 
compartments available to the residents of the addition of storeys. 

Greening plays a central role both inside our building and outside. 
Green roof landscapes are created that invite residents to linger 
and sunbathe, and communal areas can be used as „green city 
oases“, and urban farming can also be practiced by all residents. 
The extensive fenestration of the communal areas, and the green 
areas at the interior, function as greenhouses that can be used 
all year round. The aim is to create pleasant recreational areas 
with a connection to nature, for relaxation and togetherness. The 
greenery, which is a main component of the design, takes up large 
areas of the roofscape, and extends down the north-east façade 
side covering much of the exoskeleton, the stair towers and bal-
conies. The “hanging gardens” on this side of the building extend 
down and meet up with the lawn and garden area. Lush greenery 
on roofs and façades also creates a healthy microclimate and 
increases biodiversity in the city. Our new building renovation and 
addition of storeys does not seal more undeveloped green spaces, 
but returns green spaces back to the city.
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Figure 10 – Roof Plan / M 1:1000

Figure 11 – Floor Plan Level 2 / M 1:1000

Figure 12 – Floor Plan Level 1 / M 1:1000

Figure 13 – Floor Plan Existing Building / M 1:1000

Figure 14 – Building Elevation / South-East + South-West / M 1:1000

Figure 15 – Building Elevation / North-West + North-East / M 1:1000
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2.1.4 Constructive solutions

The existing building serves as the basis for our addition of storeys. 
One of the most important factors in the design of additions to 
existing buildings are the added loads that are introduced onto 
the existing structure with the new building volume. The maximum 
load depends on the total mass of the building. If the permissible 
loads are significantly exceeded, additional foundation measures 
are required. In the case of our addition of storeys, several load 
transfer scenarios were already examined during the planning pe-
riod. In the final stage, the structural engineers decided to transfer 
loads of the addition of storeys via the existing structure and not 
via an exoskeleton, as this would require an enormous amount 
of material for the implementation. In addition, this does not 
meet the requirements of our sustainability assessment and the 
economic efficiency for the project. The bracing is accomplished 
via the existing load-bearing exterior and interior walls. The load 
distribution level between the addition above and the existing 
building consists of hardwood, service class 2 beams.
The preliminary dimensioning results in beech-wood glulam be-
ams dimensioned at 30/76 centimetres. These span from the outer 
walls as 2-span girders, over the load-bearing centre wall and are 
positioned exactly under the addition, which means that all ad-
dition of storey modules lie directly on top of the load distribution 
beams of the intermediate level. For additional load distribution 
support, extensions are provided for further load distribution.
Horizontally, the module joints always consist of two solid wood 
walls and an intermediate joint with mineral insulation. Similarly 
in the vertical, the ceiling of one module and a floor of the module 
above always form a two-layer ceiling package. This decoupling 
enables us to guarantee a high level of acoustic insulation. The flat 
roof, which forms the uppermost finish, is executed in the same 
way. 

The walls of the modules are made of stacked board elements co-
vered with diagonal formwork. The diagonal formwork is fastened 
with innovative wooden nails, which makes the wall construction 
very easy to dismantle and recycle. The ceilings and floors of the 
room cells are manufactured as hollow box elements. The great 
advantage of the box girder elements is the large free span length 
with low material input. In addition, cables and pipes can be laid 
in the hollow spaces, before the intermediate space is filled with 
shredded tiles, which are to be obtained from the demolition of 
the existing roof, and will function as addition acoustic insulation.
The ceiling construction spans the 7.45 m long modules freely 
and thus allows both a free floor plan arrangement and a flexible 
façade design. The façade structure on the street side (southwest) 
is divided into thirds for each module – two thirds are open with 
a sliding window, and one third is covered with an opaque PV 
element solid. 

Meeting the high fire protection requirements of building class 
5 required by the Design Challenge, means that the walls have 
to be encapsulated, which is accomplished with two layers of 
twenty-two millimetre thick clay building boards. On the contrary, 

the HDU’s fire protection requirement has been reduced to 30 
minutes. Therefore, the thickness of the cladding on the HDU can 
also be reduced to two times sixteen millimetres for reasons of 
resource conservation. The ceilings are exclusively self-supporting 
and designed to be fire retardant. The floors of the modules carry 
and transfer the load , and like the ceilings, are made of hollow box 
elements. The roof surface of our addition of storeys is fitted with 
trusses that support the sheet metal roof with the PVT collectors 
and the fenestrated roof of the common rooms / greenhouses. 
The trusses and their foundation points always lie on the axes 
of the modular grid, which means that the loads are transferred 
down exactly through the load-bearing parts of the module wall. 
Wind trusses brace the entire roof area.

GSEducationalVersion

GSEducationalVersion

GSEducationalVersion

Roof structure
01 Terrace covering with larch
02 Waterproofing wood protection
03 Substructure with larch
04 Adjustable feet
05 Slope insulation 
06 Insulation pressure-resistant
07 Waterproofing
08 Spruce formwork
09 Ligno rib Q3 with shedding 
10 Insulation / installation level
11 Ligno Block Q3 / Acoustics

Intermediate floor structure
12 Wooden floorboards
13 Dry screed / Underfloor heating
14 Impact sound insulation
15 Pressure distribution plate
16 Waterproofing
17 Ligno Rippe Q3 with shedding 
18 Insulation / installation level
19 Ligno Block Q3 / Acoustics

Floor structure
20 Wooden floorboards
21 Dry screed / Underfloor heating
22 Impact sound insulation
23 Pressure distribution plate
24 Waterproofing
25 Ligno rib Q3
26 Wooden beam / Insulation
27 Fiber cement board
28 Support widening
29 Hardwood beam

Figure 16 – Vertical Section Module Structure / M 1:25
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Besides the addition of storeys, the entire existing building will 
be upgraded to meet state-of-the-art energy compliancy, which 
is technically achieved and visually complemented by a fully 
renovated façade in modular timber construction. The rear-ven-
tilated, curtain-wall façade elements serve as an insulating layer 
and house the photovoltaic technology and a façade heating sys-
tem. These technical  elements encircle window systems but are 
physical separated or ‘decoupled’ from them using fire stops in the 
air layer. Decoupling serves both fire protection purposes and to 
avoid thermal bridges. The PV modules are attached using a rail 
mounting system that is fixed to the battens. In the lower area of 
the façade, steel channels are planned to allow cable routing for 
the façade heating and the photovoltaic modules to run within 
the façade elements. Windows will be preinstalled in the façade  
elements during prefabrication. It should also be noted here that 
additional sun protection measures on the existing building will 
not be need, because, according to our calculations, the solar gain 
coefficient is 0.183, thus below the permissible value of 0.265. 
The PV façade is located on the southwest and southeast surfaces 
of the building. On the north-west façade, we are working with the 
same modular timber construction, but here the façade is planned 
as a three-layer panel. In front of this façade, there is also a steel 
structure that connects the stairwells and lifts to the building. Five 
of the existing staircases are moved to the outside and thus link 
the existing building and the addition of storeys. The stair flights 
run around the lift core and are made of steel for load-bearing, 
structural engineering, and visual reasons. The stair towers are 
not part of the thermal envelope and are therefore to be regarded 
as an exterior spaces. The balconies and arcades were included 
in the structural calculations of the steel structure. Due to the low 
construction height, the door thresholds leading into the building 
can be made barrier-free.
To comply with the Cradle to Cradle® (C2C) principle, we have 
attempted to minimize the proportion of grey energy wherever 
legal regulations allow. For example, existing solid and structural 
timber, and roof tiles, are to be recycled and used in the construc-
tion of the existing building. The component structure of the walls, 
ceilings, and roofs are easily separable and thus recyclable.

Renovation facade
01 Existing wall
02 Surface heating in 
      insulation layer
03 ESB board
04 Wooden construction 
     / Insulation
05 Wood fiber board
06 U-shaped profile
07 Wood Battening
08 Photovoltaic module

Window detail
01 Wooden window reveal 
02 Substructure
03 Existing wall
04 Waterproofing
05 Fire barrier
06 Wood-aluminum window 
07 Insulation
08 Soffit aluminium sheet

Facade finish + cable duct
01 Sealing
02 Steel-angle
03 Sheet steel
04 Steel profile
05 Cable ducts 
      in the construction
06 sheet steel
07 Gravel strip
08 End profile
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Figure 17 – Horizontal Section Window Detail / M 1:20

Figure 19 – Vertical Section Renovation Facade / M 1:20

Figure 18 – Horizontal Section Renovation Facade / M 1:20
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3. The House Demonstration Unit (HDU)

3.1 Architecture Concept

In the architectural concept of the „levelup“ system and thus also 
of the HDU, we tried to find a balance of the competition themes: 
among others, maximum use of solar energy, building greening, 
sustainable and recyclable materials, flexibility, but also feasibility 
and affordability. This weighing process is reflected in our HDU. 
After the competition, our HDU will be used permanently on the 
campus of the Rosenheim University of Applied Sciences as a 
day-care centre and family office. For this reason, we also placed 
special emphasis on additional assembly and disassembly and 
maximum durability.   
DC to HDU - adaptations to the Wuppertal location and the com-
petition specifications.
The HDU shows a representative section of our „levelup“ system or 
the addition to our Design Challenge (DC). A barrier-free residential 
unit is built from the 2nd storey of the DC and the roofscape above 
with the integration of solar technology. In addition to the ground 
floor flat, the upper floor has two exemplary community uses, the 
greenhouse and the roof terrace, which are available for the social 
interaction of the residents.  
Due to the competition conditions and our location on the Solar 
Campus in Wuppertal, adjustments had to be made compared to 
the DC. The roof orientation of the HDU is rotated by 180° to align 
the roof PVT system with the sun according to the location. The flat 
is shortened from 4 modules to 3 modules and the louvre façade 
and pitched roof is set back by one module width to remain within 
the solar envelope. This results in changes to both the external 
appearance and internal structure of the HDU compared to the 
DC.  However, the basic principle remains the same.

Figure 20 – Section of the HDU from the Design Challenge of the addition of storeys.
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The HDU is accessed via a ramp on the „main street“. The HDU is 
located on a raised wooden platform for barrier-free access. On 
the ground floor, one flat is shown as an example. Since we had 
to shorten the flat from 4 to 3 modules compared to the DC, the 
interior has changed compared to the floor plan from the DC. The 
bathroom, for example, is on the north façade and not inside as 
in the DC. For the competition, we decided on a barrier-free flat 
with a very open floor plan. This can be easily viewed by many 
visitors, even under corona conditions, and can also be used later 
for our subsequent use as a day-care centre and family office. The 
free space without load-bearing walls and supports can be freely 
furnished and redesigned. Next to the large room with a kitchen, 
dining, living and working there is a barrier-free bathroom and a 
barrier-free bedroom. Both can be adapted for wheelchair use 
with simple hand movements. The goal is to create living spaces 
for all people, even those with physical limitations. 

The exit from the residential unit (public tour) is via a second door 
in the southwest. Visitors reach the upper floor via a staircase. In 
addition, we offer barrier-free access via a lift on the northeast 
side. It is important to us that the entire HDU is barrier-free for all 
audiences to experience independently. 
Our communal uses - greenhouse and roof terrace - and a tech-
nical room are located on the upper floor. The development of 
the upper floor represents an architectural deviation from the 
DC. This is due to the competition. In the DC, the vertical access 
is integrated into the scaffolding structure on the garden side. 
Due to the restrictions imposed by the Solar Envelope, so that the 
neighbouring buildings in the competition are not shaded, the 
staircase is located on the south-west façade of the building and 
the lift under the slatted screen in the north-east. 

The residential unit of the HDU consists of three wooden modules 
with dimensions length of 7.50 metres x width of 2.95 metres 
X height of 3.10 metres. The three modules are prefabricated 
completely in Rosenheim and can be brought to the construc-
tion site - in the competition to Wuppertal - by lorry. Due to the 
maximum possible degree of prefabrication, our „Plug and Play“ 
system can be erected in Wuppertal in a very short time. We have 
taken advantage of the maximum transport widths and heights 
so that we can enable a sensible and flexible floor plan design, 
integrate a barrier-free bathroom and ensure a clear room height 
that is pleasant for the users. Due to the wide span of the modules 
of 7.50 m on the main façades, the façade openings can also be 
freely divided according to the uses behind them. This gives the 
„levelup“ system a great deal of design freedom despite a rigid 
modular system. 

Figure 22 - Isomtry of the HDU with the roof terrace and the Greenhouse.

Figure 21 – Perspective from the east. Here you can see the ramp & entrance zone
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The room modules consist of solid wooden walls, which are 
covered with a wooden insulation façade on the outside and clay 
building boards on the inside. The wooden walls made of spruce 
consist of upright squared timbers and diagonal boarding on 
both sides. They are fastened without glue, purely mechanically 
with beechwood nails, an invention of the TH Rosenheim toge-
ther with the Beck company. The wooden nails not only have a 
lower environmental impact during production but also allow for 
significantly simplified deconstruction at the end of the life cycle. 
Wooden nails are also used for fastening the façade. The clay buil-
ding boards are applied directly to the solid wood walls without an 
installation level and finished with pigmented clay plaster. In this 
way, a maximum possible thermal mass can be activated, despite 
a lightweight timber construction. We hope this will have a buffer 
effect and a positive influence on the summer thermal insulation 
of our HDU.

A fourth, smaller module contains a large part of the building 
services. This technology module can also be completely pre-in-
stalled. It is positioned next to the bathroom module and thus also 
enables a very quick connection. The module is integrated into the 
design under the staircase to the upper floor.   
The components that require little or no pre-installation are deli-
vered to the construction site in large elements to save space for 
transport. The maximum transport dimensions are fully utilised. 
This includes, for example, the façades, which can be quickly 
installed in their entire length as an element after the modules 
have been erected. The insulated floor and ceiling elements are 
also transported separately and connected to the room modules 
at the construction site. This separation of room module and insu-
lation elements allows maximum clear room dimensions into the 
module interior while at the same time ensuring transportability.     

To obtain a solar plus energy building, the energy demand of the 
building must be minimised in any case. The thermal envelope is 
therefore built in an energetically, but also economically optimal 
range, following the passive house standard. The simplest possi-
ble constructions and materials are used, which are affordable as 
well as sustainable and recyclable.

The insulation material used is standard softwood fibre made 
of sustainable, certified material. This results in wall and ceiling 
thicknesses of about 55 cm to achieve a U-value of approx. 0.1 W/
m²K. Only on the roof terrace, due to the hygienic requirements, 
the limited height and the insensitivity for the planned permanent 
subsequent use, must a more moisture-insensitive insulation 
material with lower thermal conductivity be used. Here we use a 
rigid polyurethane foam that can be removed at the end of its life 
cycle and at least thermally recycled.
The windows have a Uw value of approx. 0.8 W/m²K. The wood-
aluminium frames take into account durability and ease of main-
tenance. We have also agreed with our client, the state housing 
association Siedlungswerk Nuremberg. Appropriate window 
frames are also used for subsidised housing construction due 
to their cost-effectiveness over the life cycle. After dismantling, 

aluminium and wood can be separated by type and recycled. Due 
to the extreme price increases of krypton gas in 2021 and 2022, we 
are not using triple glazing with krypton gas filling, as this trend 
will continue in future construction projects. Our glass partner In-
terpane and Fineoglass from ACG Glass Europe are sponsoring us 
with the latest vacuum hybrid glasses, a glass structure consisting 
of two float glass panes with a vacuum in the inter-pane space 
(SZR) and an additional attached pane with an inter-pane space 
of 12 mm argon gas filling. The Fineo HYBRID has a U-value of 0.4 
W/m²K. Thanks to the vacuum glass, thinner glass thicknesses 
than with triple insulating glazing can be realised with optimum 
U-values at the same time. The glass is installed in the HDU and 
also represents a forward-looking solution for refurbishment 
buildings, where the existing window frames can be retained and 
modernised with new glass. 

Figure 23 – Perspective from the south with the stairs to the first floor.

Figure 24 – Isometry from the back of the HDU.
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Of course, the solar energy supply plays a central role in a Solar 
Decathlon. The architectural concept of the DC is guided by 
maximum possible PV/PVT integration, both in the renovation 
façade and in the addition of new storeys. In addition to PV op-
timisation for renewable electricity generation, the second focus 
is on building-integrated greening to maximise climate resilience 
and biodiversity, among other benefits. Both ideas are exemplified 
on the two main façades of the HDU and the roof. 

The southeast-facing main façade of the HDU, which faces the 
competition street, shows our solar façade with BIPV modules. 
This is also the street façade of the DC. The selected BIPV modules 
from Sunovation can be freely coloured. With the light-coloured 
modules, we accentuate the module frame to illustrate our mo-
dular design and construction principle. The dark BIPV modules, 
with the maximum possible efficiency, form a design unit with the 
window openings located in the frame. The façade and window 
division could be freely designed depending on the use behind 
them. At the rear of the building, in the case of the DC the garden 
façade, our scaffolding is attached, which in the case of the HDU 
includes access to the attic, but also serves as a climbing scaffold 
for our façade greening. The scaffolding cannot be built in wood 
in the DC for fire protection reasons, among other things, which is 
why we also build it in steel in the HDU. We use recycled steel for 
this, which consists of 100% recyclate and is produced with 100% 
renewable energy. The steel can be separated by type at the end 
of its life and recycled without loss. The walkable covering of the 
arcade consists of gratings. These allow good daylight penetration 
into the rooms below, the bathroom and the bedroom. To opti-
mise the incidence of daylight and at the same time minimise the 
views from the ground floor through the arcade upwards to the 
visitors, gratings with slanted slats with a 45° angle are used.  
On the sloping roof facing south-west, we integrate our PVT system 
above the technical room on the first floor and a transparent PV 
system above the greenhouse. The transparent PV system fulfils 
both the purpose of generating electricity and providing light and 
overheating protection for the greenhouse. 

The greenhouse façade consists of an ETFE film. This was chosen 
instead of glass because of the low material requirements and 
cost optimisation. In front of the transparent façade, a wooden 
lamella screen is mounted. This is designed in the same way 
as the DC. In terms of design, it combines the free areas, i.e. the 
„buffer zones“ between the modules, and at the same time offers 
low-maintenance protection against overheating. All areas equip-
ped with the louvre screen are communal areas that do not have 
strictly defined requirements for room temperatures, such as the 
greenhouses. In the HDU, the louvre screen has to be set back from 
the street façade, otherwise, it would not have fitted into the Solar 
Envelope. This intervention in turn makes it possible to represent 
a roof terrace in the HDU that exists in other areas of the DC. 

A ventilated timber façade is installed on the remaining façades. 
A simple timber substructure, developed in analogy to normal 
metal agraffes systems, allows for the quick and easy maintenance 

of hanging and unhanging timber façades. Wooden boards could 
be hung, but at the HDU we decided to use silver fir triple-layer 
boards. These are installed very quickly in the competition and 
also show the façade idea on the existing DC building in the areas 
where no PV modules are attached. With its joint pattern, the panel 
division illustrates the modularity and construction of the HDU.
On the upper floor of the HDU, in addition to a technical room, are 
the greenhouse and the roof terrace. They exemplify two possible 
community uses from the DC. Here, both variants of roof greening 
and social interaction spaces for the residents - e.g. urban farming 
- are to be made tangible. 

The building technology is integrated into the architecture of the 
HDU. In addition to the PV integration, the technical equipment is 
also integrated into the design. On the north-east façade, next to 
the main entrance, the lift for barrier-free access to the upper floor 
is integrated under the lamella screen on one side. On the other 
side of the main entrance is the charging station for our electric 
cargo bike. As sustainable mobility will be an important part of our 
future cities and buildings, we have positioned this prominently. 
Under the stairs on the ground floor is our technology module, 
which can be connected to the technology in the bathroom and 
kitchen in the shortest possible way. On the upper floor under our 
PVT area, there is another technical room under the sloping roof. 
This area cannot be used for visitor traffic due to the low room 
height and is therefore ideal for the technology. This is where our 
rainwater and service water systems are housed. The water circuits 
on the upper floor and the other technology on the ground floor 
can be viewed by visitors through windows. The wooden platform 
built around the HDU is also used to integrate the technology. 
Among other things, freshwater tanks are housed here. 

All in all, an attempt was made to integrate as many uses and func-
tions as possible in the House Demonstration Unit and to make 
multiple uses of all rooms and areas.     
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3.2 Interior design

Open, bright, barrier-free floor plan for two people, with a large 
bathroom and small but highly functional separate bedroom with 
an integrated workstation in the partition wall designed as a built-
in cupboard. The fold-out, space-saving second workstation in the 
living room makes the flat entirely suitable for a home office for 
both residents. All three rooms have been designed barrier-free in 
the floor plan layout by adhering to the 150 cm diameter at the 
main functional points, 90 cm clear door width and accessibility 
of the two-room access sliding doors for wheelchair users. The 
sliding door fittings provided for this purpose by Häfele („Slido D-
Line11 80L“) can be retrofitted with relatively inexpensive electric 
drives in the track system is required for disabled persons.

All built-in furniture such as the kitchen unit, kitchen island, wall 
cupboards and wooden partitions, and the complete bathroom 
with its removable wall panelling in the wooden modules, inclu-
ding all cable routing, are delivered to the construction site ready 
to plug in (plug and play). The module connection joints on the 
wall and floor also serve as installation ducts, which remain easily 
accessible for later cable retrofitting via magnetic locks. Together 
with the electrifiable skirting boards, this ensures future-proof 
cable routing without slot tapping. The socket boxes on these skir-
tings can be repositioned or extended with little effort according 
to the tenants‘ wishes in the event of a change of tenants.

Floor
For high-quality rented housing, the floor is made of natural 
wood, ash-click parquet flooring as CO2 storage (Series 4000 by 
Haro), the surface sealed with food-safe bio-wax suitable for the 
property, with a space-saving, loosely inserted cork underlay layer 
underneath so that the required impact sound insulation level of 
the flat ceiling is achieved despite the lightweight container ceiling 
construction. In case of a low rental price level, the version as click 
laminate is provided - both flooring variants are recyclable in class 
2.

Ceiling
The ceiling cladding by Lingnotrend is wholly made of acoustically 
effective mouldings. Silver fir strips will probably replace Nordic 
spruce in our latitudes in the long term due to their better climate 
resilience (deep-rooted trees) in forestry. The acoustic absorber 
layer behind them, necessary for pleasant room acoustics, is 
made of regionally produced wood fibre boards.

Wall
Internal cladding in 3 x 16 mm clay building boards with flax 
reinforcement fabric from Claytec, finished with Q3 plaster and 
painted with breathable system-compliant white coloured fine 
plaster with straw additive, open-pored. The third additional layer 
of clay building boards is intended to increase the storage mass 
for thermal insulation in summer. The window is also revealed 
in silver fir three-layer boards. Both materials stand for regional 
material extraction and processing, as with the ceiling cladding.

Figure 26 – Living room 
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Fitted wardrobes and furniture
In addition to the main goals of high flexibility and multi-func-
tionality, the restriction to as few as possible but durable furniture 
and interior finishing materials is at the top of the HDU‘s list: „If all 
furniture, doors and interior fittings worldwide were made of solid 
wood, we would already have no forests left“. The most effective 
possible use is made of directly coated white chipboard „Beyond“ 
from Suisse Krone. This is characterised by an above-average 
proportion of recycled wood, a low-pollutant, 90% bio-based 
adhesive mixture (only 0.05 ppm formaldehyde emission) and a 
take-back guarantee from Swiss-Krono in accordance with EoL. 
When selecting the metal fittings, care was taken to ensure that all 
fitting components could be separated by type as far as possible.

The dividing wall cabinet between the living room and the be-
droom is equipped on both sides with three extendable linen roll 
containers in the lower area: In the event of the use by wheelchair 
users, these are placed in a different position and thus enable the 
necessary accessibility, e.g. to make better use of the upper clot-
hes rail that can be swung out for wheelchair users or the built-in 
writing desk in the bedroom.

Figure 28 – diving wall cabinet between the living room and the bedroomFigure 27 – Living room and the kitchen
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Thanks to the base cabinets, the kitchen unit and free-standing 
kitchen island are also designed to be accessible by wheelchair. 
The free-standing kitchen island can also be individually adjusted 
to the standing or sitting height of the residents and wheelchair 
users using lifting motors. Decorative recycled glass from Magma 
was chosen for the worktops of the kitchen unit and kitchen is-
land, as well as the door panels of the sliding doors.
The solid wood ash extending table adjoining the kitchen island is 
designed in the traditional, reliable craftsman‘s manner with only 
a light „accordion“ tabletop instead of today‘s elaborate metal ex-
tending mechanism. It can be used variably for up to eight people.

The solid ash bed in the bedroom can be pushed together from a 
width of 70 cm to 140 cm to provide sufficient space for the writing 
desk that can be pulled out of the wall cupboard if the bedroom 
is used as a home office. Thus, despite the small bedroom floor 
space of less than 10 m² for the 2-person household, a second, 
fully-fledged home office space can be provided here. The area in 
front of the washing machine cabinet between the sliding glass 
doors is also wheelchair-accessible with a width of 150 cm.

Figure 30 – Technical drawing of the kitchen island

Figure 29 – Living room with the couch and the home office space

Figure 31 – 12-piece modular couch

The living area includes a 12-piece modular couch that can be 
used or converted from all four sides depending on the living 
situation. Individually pluggable backrests, fold-out tops, partly 
upholstered, partly as a shelf in solid wood, with storage space 
underneath, allow great design versatility for the user. When the 
plug-in backrests are pulled out, the sofa landscape can be used 
as a guest double bed. 
The 12 storage boxes are made of Kronosuiss „Beyond“ chipboard, 
with Sonnhaus „oceansafe“ upholstery fabric (100% biodegrada-
ble) and upholstery made of regionally produced sheep‘s wool 
fibre (Lavalan fibre filling). 
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Bathroom
Instead of placing completely pre-installed, internally closed 
surface-finished sanitary boxes with a uniform ground plan in the 
building, as is usual in multi-storey housing construction, which 
has to be extensively converted and re-equipped when the state 
of health of the residents changes, our modular bathroom system 
goes one step further:
At its core, the wooden post and beam system consists of CNC-
milled beech LVL posts, with waterproof wall cladding made of 
Resysta panels that can be easily dismantled even after years of 
use. Because these panels can be easily dismantled from the room 
side, the complete piping and installation can be accessed at any 
time without great effort, which greatly simplifies maintenance or 
subsequent changes to the piping during operation. At the same 
time, the reversible and 100% recyclable sealing profiles (CEG-
RAN®, REACH compliant (EU Chemicals Regulation) and a loosely 
inserted, preformed and recyclable sealing sheet element under 
the large-area Resysta floor panels guarantee the normatively 
required principle of double sealing against water penetration into 
the building structure - without the previously common bonding 
of the sealing sheets with underlying materials to form composite 
materials that can no longer be separated by type. 

This LVL stud system with all pipe penetrations and connecting 
fittings already pre-milled in the factory can react flexibly as a 
modular „planning kit“ with a high degree of industrial prefabri-
cation and consequently a low proportion of site finishing, even 
in existing flats, to the most varied floor plans with their respective 
bathroom functions. Another advantage is that the stud system 
consists of only a few components such as beech LVL studs, the 
water-resistant Resysta panels made of rice straw for the floor and 
wall, and non-glued mechanical connecting fittings and sealing 
components. The shower tray support is made of recycled PET 
(Saxoboard PET ECO) and the loosely inserted sealing sheet 
element is made of recyclable PVC. This means that all bathroom 
materials can be cleanly separated according to EoL and either 
reused for new or modified bathroom situations or recycled.
The adherence to the 150 cm turning circle in the floor plan, the 
accessible washbasin and floor-level shower tray, and the possibi-
lity of retrofitting heavy-duty grab rails, bars or folding seats on all 
wall surfaces without great effort enable full accessibility.

Figure 33 – Bath moduleFigure 32 – Floor Plan of the bath
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3.3 Lighting Design

3.3.1 Natural lighting concept 

The daylight situation was considered holistically as part of an 
integral planning process. Comfort, energy efficiency and consi-
deration of the indoor climate were given top priority. The focus 
of daylight planning is on people, their well-being and health. The 
circadian rhythm, our „inner clock“, is significantly influenced by 
light, because it determines the processes of sleep-wake phases, 
organ functions, hormone production, concentration phases and 
emotions in our body. (1) For these reasons, daylighting has been 
a significant basis of architectural planning. Laws and standards 
were used to analyze the planning of daylighting. According to 
state building regulations in Bavaria (2) as well as North Rhine- 
Westphalia (3), an opening of at least one eighth of the net floor 
area is required for windows. However, this parameter does not 
guarantee a good supply of daylight. Requirements of DIN EN 
17037 (4) were taken into account as well as the specifications of 
the SDE award. The daylight simulations were created with RELUX 
and IDA-ICE software. For a simple analysis of the daylight quotient 
a CIE overcast sky was used. The distance of the measuring
surface to the wall is 0.5m complying with the standards and the
height of 0.9m (SDE requirement) was set.

Numerous optimizations were carried out in coordination with the 
thermal simulation and the architecture. The living area is supplied 
with sufficient daylight due to the large window faced south-west. 
As part of the optimization process, different degrees of reflection 
were checked for example, for the floor covering and the surfaces 
enclosing the room. On the north side, the construction and 
materiality of the pergola could be revised for the best possible 
daylight incidence. The minimum requirements of DIN EN 17037 
are achieved, as are the requirements in the competition.
(More graphics see attachment.)
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3.3.2 Artificial lighting concept 

The lighting of vertical and horizontal access areas in the exterior 
of the HDU follows a continuous principle and is based on only 
one linear luminaire type from InstaLighting. This is usually used in 
a handrail. Accordingly, all stairs and ramps with handrails are also 
equipped with it. This ensures sufficient brightness when using 
these areas. In the area of horizontal access, the principle of „light 
from the handrail“ is deviated from. In order to reduce the effort 
for cabling, the luminaires are placed all around the outer walls of 
the HDU. In order to also supply these areas with the prescribed 
amount of light across their entire width, the luminaires are placed 
at a significantly greater height. There is sufficient luminous flux in 
this type of luminaire for this purpose. 
The light is characterised by an asymmetrical luminous intensity 
distribution curve that is excellently adapted to requirements. The 
luminaire is already very well glare-reduced in the longitudinal 
direction. For the atypical type of installation at a greater height on 
the façade, glare control in the transverse direction is achieved by 
a simple modification during installation. Overall, this ensures that 
no light falls into the extended surrounding area of the HDU, thus 
minimising the effects on animals and plants caused by nighttime 
lighting. For the subsequent use of the HDU at the Rosenheim site, 
presence detectors are planned in the façade area. The lighting 
solution is thus only raised to the specified brightness level when a 
person is detected. In phases without user interaction, the system 
provides only a reduced basic brightness with low luminous flux. 
This principle of „dynamic light“ is already being used in practice 
in the lighting of streets, cycle paths and footpaths (smart cities) 
and will become even more widespread in the future due to the 
energy-saving potentials that can be realised in this way.

In the area of the greenhouse, the design motiv of the light line is 
repeated in the area of its roof construction. In addition, battery-
buffered portable lights allow individual lighting of the lounge 
area on the roof terrace.

Figure 35 – „Uma Soundlaterne“ table lamp also for the outdoor area
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Trends in interior lighting clearly show the desire of users for indi-
vidual lighting of their living environment. Lighting solutions are 
becoming smaller and often consist of more than one component 
per room. In addition, the increasingly widespread wireless proto-
cols for controlling lighting components allow thinking in terms of 
lighting scenes.
However, the classic „ceiling outlet“ has lost none of its import-
ance - on the contrary. Today‘s modern housing must offer more 
than just one ceiling outlet, which is usually located in the middle 
of the room. Within the scope of the project, a variety of floor plan 
and furnishing options were therefore examined and possible 
positions for recessed, surface-mounted or pendant luminaires 
were identified. At these points, a self-developed mounting box is 
permanently integrated into the ceiling, which can then be activa-
ted by the respective users as needed. The mounting box, which 
is fitted with a blind cover and is barely noticeable in the ceiling 
structure, is realised as a prototype in 3D printing. After removing 
the blind cover, a downlight for general lighting or a pendant lumi-
naire for targeted lighting of a table, for example, can be mounted 
at this position. The electrical contact is ensured via a standard-
ised GU10 socket. These electrified mounting boxes are sensibly 
pre-grouped according to their functional context in the building 
automation system. If the users have further requirements, this 
grouping can be easily adapted by a specialist company. The 
system implemented in the HDU avoids the subsequent drilling of 
ceilings and the often unsightly warping of cables. It allows users 
to create individual lighting solutions with little effort.

The light sources and luminaires shown in the HDU are oriented 
towards the high-quality visual task in the area of living, cooking 
and dining. The downlights are equipped with GU10-based light 
sources from Soraa, which are characterised by the outstanding 
colour rendering properties (RA 95). When selecting additional 
luminaires, the team took sustainability and social aspects into 
account as additional criteria alongside pure lighting quality and 
atmospheric effect. This can be exemplified by the „Tripod Tra-
ditional Ship N°01 in Sail Fabric“ floor lamp with fully recyclable 
materials.
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Figure 36 – „Tripod Traditional Ship N°01 in Sail Fabric“ floor lamp Figure 38 – „Recycling Gas Bottles „Hanging Lamp FIRELIGHT silver“ 



31

3.4 Solar System Integration

3.4.1 Solar Aesthetic Integration

The new height of the building opens up new possibilities for the 
intensive use of solar energy. Therefore, all yielding solar surfaces 
are covered with solar modules, while greening is located on low 
yield areas to strengthen biodiversity in urban areas. To supply the 
building entirely with renewable energy, we also use the façade 
beside the roof for energy generation. Most of the usable space 
is on the façade, so it is covered with solar modules and thus 
significantly contrib-utes to the climate-neutral building stock. 
Building-integrated photovoltaics (BIPV) also finds a larger sales 
market due to falling prices. On the roof, we use high-performance 
photovoltaic-thermal collectors. The collectors not only gene-
rate electricity at competitive prices but also generate heat. The 
removal of the heat during the day increases the efficiency of the 
modules. At night, the PVT modules can generate cooling through 
night-time radiant cooling.
Modules, inverters and installation prices have continued to fall, 
so more and more PV roofs are realised. Due to the differently 
oriented PV surfaces, the electric load profile is more harmoni-ous 
throughout the day. Therefore, smaller energy storage systems are 
needed than purely southern orientations, and the electrical grids 
are relieved. Since the costs for BIPV are still high, scaling effects 
play an essential role here. For this reason, the entire façade 
covers photo-voltaic modules. In addition to the PVT modules 
(1483 m²) and BIPV (1746m²), we also use semi-transparent PV 
modules (52 m²) on the greenhouses located on the roof areas. 
These modules have a double benefit, as they provide shade 
and produce electricity. The intensive use of solar energy and the 
different technologies fit into the overall architectural picture and 
shape the concept with expressive and visionary architecture. The 
layout of the PV modules on the façade in particular makes the 
module grid on the extension visible.

3.4.2 Constructive Solution

The BIPV system is attached to the wooden battens with classic 
agraffe profiles. The bracket is then fixed directly to the façade. 
These are conventional systems that have proven themselves in 
practice. The PVT modules are mounted on a sheet metal roof with 
rails. The fastening is sim-ple and inexpensive to realise. The semi-
transparent modules on the greenhouse are fixed be-tween the 
rafters with profiles, which represent an elegant form of fastening.

3.4.3 Additional Properties

In addition to the previously established pure PV modules, PVT 
modules are installed. These are a combination of PV modules 
for electricity generation and solar thermal collectors. This combi-
nation allows the cooling of the modules to increase efficiency. 
At the same time, the PVT col-lectors serve as a heat source for 
heating and domestic hot water. A LowEx concept foresees a 
maximum flow temperature of 25°. A low temperature means that 

heat sources with low tem-peratures can be used. This allows high 
flexibility of the concept and, thus, good transferability to different 
locations. The heat is brought into a façade or underfloor heating 
system and pro-vides the conditioning of the building. Night-ti-
me radiant cooling can also fill a water cold stor-age tank, which 
provides the necessary cooling in the apartments during the day. 
In the Design Challenge, however, not the entire roof is equipped 
with PVT collectors, as otherwise too much heat and cold would 
be generated. A large part, therefore, contains pure PV modules. 
The di-mensioning is based on the heating or cooling demand of 
the house.

Figure 39 – PV(T) areas at the HDU
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3.4.4 Maintenance

PV modules have a significant advantage: they do not require ex-
tensive or frequent mainte-nance. A monitoring system monitors 
the PV systems and sends error messages to the operators in the 
event of problems. Cleaning the modules is usually unnecessary, 
as rain automatically washes the modules. Even during prolonged 
dry periods, cleaning is generally not necessary. Separate cleaning 
would only increase the water consumption unnecessarily, and 
the expected additional yield is not concerning the cleaning costs. 
Due to the intelligent interconnection of the modules and the mo-
nitoring, performance losses are reported immediately. The roof 
sur-faces are easily accessible for maintenance and servicing, and 
the façade modules can also be easily changed, as they are only 
connected to the façade via a rail. Visual inspections with drones 
and thermography help to notice cell breaks and claim warranty 
claims. PV modules come with performance guarantees of up to 
25 years, depending on the manufacturer.

3.4.5 Economy of Installation

The economic viability of solar plants results in particular from 
scaling effects. In particular, module prices for PV(T) modules have 
fallen in recent years. The costs for the PVT modules (Du-alSun 
SPRING 375W) installed on the House Demonstration Unit amount 
to 8467 euros. The total installed power is 3750 W/m², of which 
only 3 kW are connected during the competition (size of 18,8 m²). 
Modules with the highest degree of efficiency were chosen for the 
competi-tion phase. There are also semi-transparent PV modules 
on the roof of the greenhouse, but this is an expensive custom-ma-
de solution. On an area of 13.3 m², a 4 kW system was installed at 
a cost of 5190 euros. The building-integrated photovoltaic costs 
13,509 euros for an installed ca-pacity of 4 kW. As can be seen, 
the costs for custom-made products and BIPV are very expensive 
and, at first look, not economical. For larger areas, the costs are 
significantly reduced, especially for our Design Challenge. If a 
high level of self-consumption is guaranteed, rapid amortisation 
is given. However, there are also costs for inverters, smart meters, 
installation and operating costs. The following table shows an 
overview of the three PV systems installed.

PVT
(roof-system)

Semi-transparent
modules (roof)

BIPV 
(facade)

Power [W] 3750 1486 4000

Power per square metre [W/m2] 200 111 143

Total Costs [€] 8467 5190 13509

Costs per installed capacity [€/W] 2,25 3,5 3,3
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1. Design Challenge
a. Initial situation

Our existing building, erected in Nuremberg in 1933, consists of six 
floors: an unheated basement, ground floor, first to the third floor 
and an unheated attic. The building material consists of Reichsfor-
mat bricks plastered on both sides, with a wall thickness of 58 cm 
on the ground floor and 38 cm from the ground floor upwards. The 
intermediate ceilings of the storeys are mainly wooden beams; 
only the end to the unheated basement rooms is made of reinfor-
ced concrete. The current roof is an uninsulated rafter roof covered 
with plain tiles. Since it was built, there have been no significant 
changes to the building structure; only the windows were replaced 
with double-pane insulating glazing in 2011.

The building obtains thermal energy via a district heating con-
nection from N-ergie (Nuremberg municipal utilities). The total 
electrical consumption is also covered by mains supply, as there is 
currently no electrical generation in the building. Heating energy 
is supplied to the individual residential units via radiators, while 
domestic hot water is provided using electric instantaneous water 
heaters in the individual flats. The rooms are ventilated via indivi-
dual window ventilation.

b. Challenge 

To achieve a reduction in the energy demand of the entire buil-
ding, constructive measures are to be resorted to, among other 
things. In the case of the extension, parts of this are the avoidance 
of thermal bridges, a low heat transfer coefficient of all building 
components and an airtight construction method. On the other 
hand, technical measures are heat recovery for wastewater and 
ventilation, intelligent, interactive and energy-optimised building 
automation, and the reduction of line losses. The addition of new 
storeys will be carried out accordingly. In the renovation of the 
existing building, a new thermal envelope is attached to the out-
side of the existing façade. This façade not only serves to reduce 
the heat flow from the building and thermally activates the exis-
ting masonry. The fire protection requirements of building class 
five are to be combined with ecological and sustainable building 
materials for both the addition and the renovation.

In addition to saving energy through the renovation of the existing 
building and the energy-optimised new storeys, a maximum of 
renewable energy is generated on the building. This is achieved 
through photovoltaic and solar thermal systems on the roof and 
façade. A zero-energy house standard is achieved by increasing

the energy yield in the existing building below.

c. Reduction of the energy demand 

In the case of energy renovation, the focus is on making the energy 
supply sustainable and efficient. However, to do this ecologically, 
the first step in retrofitting the building should be reducing energy 
demand. A sustainable and economic consensus must be found 
between the resources and energy required for energy production 
and energy demand reduction. 

The most significant intervention in the renovation of the existing 
building is the installation of a new façade on top of the existing 
exterior wall. This can be divided into two levels, an insulation 
level and a heating level. The heating level, which thermally ac-
tivates the existing wall made from Reichsformat bricks, and the 
insulation level minimises heat loss. New windows have also 
been installed in this new façade to keep the interference with the 
existing flats as low as possible. 

By installing the new façade, the heat transfer coefficient of the 
exterior wall can be reduced from 1.48 W/m²K to 0.18 W/m²K. But 
thermal energy is not only saved in this way. By activating the 
high thermal storage mass of the existing wall, the exterior walls 
of the flats are base-conditioned, which means that the previous 
flow temperatures of the existing radiators can be lowered. The 
consequences of this are a lower network loss in the hot water dis-
tribution of the existing building and the possibility of using lower 
temperature levels for heating the building. 

Another measure to reduce energy demand is heat recovery. 
Therefore, ceiling-mounted ventilation units with heat recovery 
are installed in the bathrooms of the existing flats. The supply air 
is introduced into the corridor of the individual apartments and 
then distributed into the separate living rooms via active overflows 
above the doors. On the one hand, this duct-free air distribution 
requires only a small intervention in the existing flats, and on the 
other hand, it requires less material.

Energy requirements can also be reduced in the preparation of do-
mestic hot water. By installing shower channels with heat recovery 
in combination with an electric instantaneous water heater, the 
energy demand for hot water can be reduced by up to 40 %. The 
basic principle is an integrated wastewater heat exchanger that 
preheats the drinking water.
Since both measures, the ventilation system and the shower chan-
nel, extend to only one room, the energy demand can be reduced 
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with little intervention in the existing living space.

In the storey addition, the energy requirement is to be kept low. 
Therefore, the building envelope is designed to have the lowest 
possible heat transfer coefficients. An excellent U-value is also 
achieved for the glass surfaces with the help of vacuum glass. 
The same heat recovery methods are used in the extension as in 
the renovation of the existing building. On the one hand, shower 
channels with heat recovery are used, and on the other hand, wall-
mounted ventilation units are installed instead of ceiling-mounted 
ventilation units

Wall structure of the renovated existing exterior wall

The temperature profile of existing wall vs refurbished wall
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d. Photovoltaics

A photovoltaic system is integrated into most of the building enve-
lope to cover the electricity consumption. For this reason, the roof 
surfaces are to be equipped with high-performance PV and PVT 
modules, and the façade of both the extension and the existing 
building is to be designed as a photovoltaic façade. The simulati-
ons necessary for the designs are carried out with the simulation 
programmes PV*SOL and Polysun.

A shading simulation is carried out to obtain an overview of the 
areas used for photovoltaics. The south-east and south-west 
façades and the roof of the additional storeys are simulated. Due 
to low solar gain, the north-east and north-west façades are not 
included in the simulation.

Assuming that façade areas with a percentage shading value of 
over 20 per cent cannot be sensibly used for photovoltaics, the 
lower two to two and a half metres of the façade are omitted for 
photovoltaic use, depending on the building section. The façade 
and the roof of the additional storeys are mainly free of shading. 
The areas of the façade that cannot be used due to excessive 
shading are to be cultivated utilising façade greening. It should 
be noted that the percentage shading value refers to the annual 

irradiation and not to the yearly yields.

Following market analysis and comparative simulations of 
photovoltaic modules, PVT collectors from Dualsun and high-per-
formance modules from LG were chosen for the roof. A small part 
of the roof surface will be covered with semi-transparent modules 
from Sunovation to allow daylight to enter the common areas 
below. Thermal energy will not only be generated on the roof, 
but façade modules in different colours will also be installed on 
the southwest and southeast façades. These modules also come 
from the Sunovation company and are individually manufactured 
according to the customer‘s wishes. This results in a total electrical 
output of 574 kW. A detailed analysis of the PV surfaces can be 
found later.

Example of shading simulation of a south-west façade section with PV*SOL
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e. Heat generation, distribution and reduction of 

building energy demand

Since the concept of the building should be transferable to a wide 
variety of locations, a LowEx concept with a maximum heating 
flow temperature of approx. 25°C was developed for the heat 
supply of the building, which has a high degree of self-sufficiency 
and whose residual heat demand can be covered by any form of 
district heating network or heat pump. By activating the existing 
exterior walls, which have very high masses in this type of building, 
the heat supply can be adjusted to the needs of the respective 
supply network in a time-shiftable manner. 

Due to the low flow temperature, the external supply can be pro-
vided via low-temperature district heating with an additional heat 
pump for hot water. In high-temperature district heating networks, 
the building can also be integrated into the return pipe to improve 
the heating network’s efficiency and enable a later conversion of 
the heating network to low temperature. However, suppose such 
a conversion is only planned in the medium term, and sufficient 
groundwater or a sufficiently large wastewater pipe is available. 
In that case, it is recommended to use an absorption heat pump 
(AHP), as this reduces the district heating demand by about 40%. 
Due to the very low heating temperatures required, return tempe-
ratures into the heating network. 50°C can also be achieved with a 
well-dimensioned absorption heat pump. 

Depending on local conditions, an air, ground or groundwater 
heat pump is installed without a district heating network. Even the 
use of gas AHPs is possible later, should this prove useful in the 
future. Since the district heating of N-ERGIE Nuremberg has a CO2 
emission factor of zero and a primary energy factor of 0.27 certified 
according to FW309-1:2020, this is currently the most sensible 
external heat supply for the site. Both suitable groundwater and 
a suitable wastewater pipeline are available at the site, so an AWP 
has been planned. The use of wastewater was investigated, but 
does not yield better temperatures than groundwater use. The 
most minor commercially available system produces a significant-
ly higher output than required, so implementation only makes 
economic sense as part of a neighbourhood concept.

To keep the heat consumption from the grid low, parts of the roof 
PV system are designed as PVT collectors. These fulfil several tasks: 
Drinking water preheating, heating supply at sufficient temperatu-
res and, in summer, night-time cooling of the existing façade via 
radiation cooling. 

The heat distribution systems are explained first to show the inter-

Schematic representation of PVT, district heating and absorption heat pump

Principle diagram of the heating distribution system: 05 - Undergroundfloor hea-
ting/cooling; 06 - Addition of storeys; 07 - Existing building;  08 - Facade heating; 
09 - Existing radiators

connection of the respective heat sources.  Underfloor heating is 
to be integrated into the extension‘s heat distribution system. The 
advantage of underfloor heating is that it can supply heat to the 
room and be used for cooling in summer.
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High-temperature radiators are currently installed in the existing 
building below. To keep the conversion measures as low as pos-
sible, a façade heating system integrated into the prefabricated 
facing façades will be installed. This façade heating will be instal-
led between the existing façade and the new thermal envelope. It 
will thus thermally activate the old exterior wall and take over the 
primary temperature control of the existing building. The indivi-
dual room temperature can then continue to be controlled with 
the existing radiators. Due to the primary temperature control of 
the exterior walls in combination with the improved envelope, the 
power requirement of the radiators is reduced to such an extent 
that they also only require low flow temperatures. In addition, a 
very high thermal storage mass is obtained. 

The additional thermal storage mass gained through façade acti-
vation has another advantage. The diagram below shows that the 
façade can be cooled down at night via the PVT. The cooled façade 
can be used passively to cool the additional storeys on hot sum-
mer days. For this purpose, a circuit is created between the façade 
heating circuits and the underfloor heating circuits, whereby the 
heat from the extension is transported into the façade.

The drinking water in the existing building is heated via decen-
tralised electric instantaneous water heaters. By combining this 
with a shower channel with heat recovery, energy can be saved. 
The remaining energy demand is covered as far as possible with 
self-produced electricity.

The drinking water heating for the renovated building stock will be 
carried out in 2 steps. 

The hot water supply for the additional storey, on the other hand, 
will be supplied via decentralised fresh water stations. The riser 
pipe to the stations will first be preheated by a heat source with a 
low-temperature level and then brought to a higher temperature 
level by another heat source. While the absorption heat pump can 
only be used for preheating due to the low-temperature level, the 
PVT collectors can be used for preheating and post-heating de-
pending on the irradiation intensity. If the temperature of the PVT 
collectors is too low, the reheating can be done via district heating. 
Since the bathrooms and kitchens of the individual residential 
units are always placed nearby, legionella protection is thus en-
sured by a filling quantity of the pipes of less than 3 litres, and no 
thermal protection is required. Separate heating water risers with 
high-temperature levels are provided for this purpose.

The cooling concept for the extension: loading and unloading the façade DHW Heating
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Ventilation technology with heat recovery plays a decisive role 
in the project. Losses can be significantly reduced through con-
trolled ventilation with heat recovery. The ventilation concept for 
both the additional storeys and the existing building is based on 
demand-oriented ventilation control. 

Each flat‘s central supply and exhaust air system is selected as the 
ventilation concept. A ventilation system with heat recovery is ne-
cessary to reduce ventilation heat loss. In addition to adequately 
dimensioned thermal insulation, this is an essential component 
for achieving the Plusenergiestandart. In addition to the energy 
aspects, controlled living space ventilation also offers other 
advantages such as improved thermal comfort and the possibility 
of filtering the outside air. Three different designs are available as 
concepts for supply and extract air systems. Centralised building, 
centralised flat or decentralised/room-by-room. A centralised 
building design requires less effort for filter replacement, but fire 
protection requirements must be observed. This results in addi-
tional expenses due to the maintenance of the fire dampers. Also, 
exact billing to the individual tenants is not readily possible. The 
decentralised, room-by-room variant is the least complex variant, 
but it has disadvantages compared to a centralised system. A noi-
se source is located directly in the standard room; each unit has a 
separate filter (high maintenance effort). The technical service life 
of ventilation units is estimated at 20 years (VDI 2067). The invest-
ment costs of a centralised and decentralised variant for each flat 
are comparable. However, the costs of the decentralised variant 
exceed those of the centralised variant after a unit replacement 
after 20 years (since the complete system must be replaced in the 
decentralised variant, in the centralised variant, „only“ the unit 
must be replaced, the pipe system can continue to be used) (see 
AIR-COSIM final report, TH-Rosenheim, 2022). For these reasons, 
a centralised concept for each flat was chosen as the ventilation 
concept.

A wall-integrated ventilation unit with a 2nd room connection is 
selected as the ventilation unit (e.g. BluMartin or fresh-r) (both 
units are certified by the Passive House Institute www.passivhaus.
de). This can be integrated into an exterior wall in a space-saving 
manner, like a decentralised ventilation unit. However, it offers 
the advantage that the unit can be located in a room with less 
stringent sound insulation requirements (e.g. bathroom) and 
still supply air to several rooms. The supply air is brought into 
the corridor and transported to the individual rooms with active 
overflow fans in the partition walls. This eliminates the need for a 
duct network in the corridor. This reduces the pressure loss that 
the fan has to overcome and thus the electrical energy consumed. 

This concept is particularly suitable for refurbishments, where it 
is often impossible to install additional ducts and the associated 
suspension of the ceiling.

By measuring the air quality in the central ventilation unit and 
the active overflow units, the air volume can be adjusted to the 
demand for the entire utilisation unit and individual rooms. This 
enables a further significant reduction in the final energy demand 
while maintaining the same air quality.

The ventilation unit should have an enthalpy heat exchanger since 
the air in utilisation units with controlled residential ventilation is 
usually very low in the winter months. An enthalpy heat exchanger 
can recover some of the moisture. This reduces the problem of dry 
air and thus the induced health consequences.

As the external walls of the flat serve as fire protection walls, they 
cannot be used as an installation level without further ado. When 
penetrating the fire protection section, it must be ensured that the 
corresponding fire protection class is maintained. The installation 
level behind the exterior walls was dispensed with to circumvent 
this. A radio-based solution was chosen for the light switches, 
where the light switches are glued to the wall, and therefore no 
installation box is necessary. The sockets and network outlets are 
mounted on a skirting board in front of the exterior walls but are 
not excessively intrusive, with a thickness of 2 cm. This offers the 
additional advantage that the sockets and network sockets can be 
repositioned later with relatively little effort. Thus, the position can 
be adapted to different requirements.

Intelligent and user-friendly building automation will be rounded 
off the energy reduction measures. This includes, among other 
things, adequate and demand-controlled shading to achieve 
an optimal supply of daylight all year round and, in addition to 
passive solar gains, to increase the saving of electricity for artificial 
lighting. Furthermore, summer heat protection is to be ensured. 
Monitoring is used to conclude user presence, user behaviour, 
heating or cooling requirements. The occupant of the flat receives 
feedback on his current energy consumption and behavioural 
recommendations, for example, to be able to influence the load 
status of the building (e.g. a request for the use of the washing 
machine, etc.).

The individual parameters of the energy supply are to be control-
led and recorded via building automation to realise an energy-ef-
ficient building via energy and load management. 
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f. Rainwater collection and infiltration

Climate change is noticeable in rising annual mean temperatures 
and changing precipitation events. Increasingly frequent heavy 
rainfall events and decreasing total precipitation pose significant 
challenges for municipalities and supply/disposal companies. The 
consequences are falling groundwater levels, the associated scar-
city of fresh drinking water, and flooding during heavy downpours 
due to an overburdened sewer network. Therefore, it is essential 
to handle drinking water carefully, integrate alternative solutions, 
and create a comprehensive concept for maximum utilisation of 
the available water.

To irrigate roof gardens and façade greening in a resource-saving 
way, the direct use of rainwater is a good option. Above all, the 
collected rainwater is ideal for watering the plants due to the low 
degree of hardness. Since the rainwater is used exclusively for 
irrigation purposes and not for sanitation, additional fine filtering 
is unnecessary. A so-called „rain collector“ intercepts the water in 
the downpipe from the rain gutter and directs it into tanks. Due 
to the unique shape of the component, the insert is flooded at 
maximum fill level, and the excess water flows directly into the 
infiltration system located in the ground. Six rainwater storage 
tanks are accommodated in the extension; each garden area or 
greenhouse has its own tank. This is not only for static reasons, 
but the arrangement of the tanks close to the consumer also saves 
on pipe runs and pumping power. In addition, depending on the 
equipment level of the neighbourhood, there is a choice between 
automatic or manual irrigation. 
The infiltration network consists of a system of underground 
tunnel trenches. The excess rainwater from the downpipes is 
channelled into these and stored. The open bottom allows part 
of the water to seep away slowly. At the same time, water reaches 
the top through lateral slits and the capillary effect of the soil. This 
effect permanently irrigates the green areas around the building. 
A second positive effect is the evaporative cooling caused by the 
surface water. In addition, the moist soil positively influences the 
infiltration of further rainwater, which prevents surface runoff on 
the property. 
In many places, decentralised infiltration is not possible, as descri-
bed above, but the system can also ensure temporary retention 
of the water (retention). This is protected from overloading and 
can be dimensioned smaller through a throttled outflow into the 
subsequent sewer system. This means that the system can be

adapted to all locations. 

g. Greywater use

The treatment of greywater that is not heavily polluted relieves the 
municipal water system in two ways. On the one hand, less was-
tewater is discharged into the sewage system, and on the other 
hand, the demand for precious drinking water is reduced. Around 
one-third of daily water consumption in the household is used for 
personal hygiene. This wastewater from showers and washbasins 
is only slightly contaminated and can be purified directly in the 
house to drinking water quality without requiring much energy. 
Before biological degradation occurs in a packed bed, the waste-
water is pre-filtered. Ultrafiltration occurs in the bioreactor using 
special fibres supplied with oxygen by a blower. 

The service water stored in a freshwater tank is then used for 
flushing the toilet and the washing machine, for which it is ideally 
suited due to its low degree of hardness. This also saves on de-
tergent. Thanks to the high treatment quality, the purified water 
can be used to replenish the rainwater tanks. In case of excess, it 
can be discharged into the infiltration system without hesitation 
(see manufacturer‘s confirmation in the project specification). Six 
treatment systems are installed in the extension for space and load 
distribution. These are placed in the areas between the flats. Each 
system supplies 5 or 6 apartments and one rainwater tank each. 

2. Transfer to HDU
a. Energy concept

As with the entire additional storeys, both the roof surfaces and 
the façade of the HDU are to be used for solar energy generation. 
Due to the performance restrictions imposed by the regulations, 
the entire south façade will be fitted with a façade photovoltaic 
system. Still, electricity will only be generated via PVT collectors on 
the roof. Ten uninsulated Spring 375 Shingle Black modules from 
Dualsun were chosen. Each of the modules has a nominal output 
of 375 watts.

A Symo Gen24 3.0 Plus from Fronius was chosen as the inverter. 
The search for a suitable battery storage system proved to be very 
complex. Despite a lively exchange with various manufacturers, 
no battery storage system compatible with the inverter and with a 
capacity that complied with the regulations was found. The option 
of only using individual stacks of battery storage was also investi-
gated. However, it had to be discarded, reducing the voltage, and 
the storage is no longer compatible with the inverter. The funda-



41

mental problem is that efficient inverters operate in the high-vol-
tage range, and therefore, the energy storage units also operate in 
this range. Consequently, it was decided to use a storage unit with 
a larger capacity and to limit it electronically.

For the selection, a market study including the analysis of the glo-
bal warming potential of different energy storage devices was con-
ducted. Based on the results, a cobalt-free lithium iron phosphate 
battery (LFP), the B-Box Premium HVS 5.1 from BYD, was chosen. 

GWP for the production of raw materials for the different storage cells

The energy storage unit has a standard capacity of 5.12 kWh. 
According to the regulations, however, only 2.5 kWh are allowed. 
To circumvent this problem, the battery storage is electronically 
limited via Modbus. In addition to the capacity, the charging and 
discharging power are also adapted to a 2.5 kWh storage unit via 
Modbus. A corresponding confirmation from Fronius and BYD can 
be found in the project specifications.

To not violate the rule of the maximum installed electrical power 
of 3 kW, only eight modules are connected electrically for the 
competition. On the other hand, all ten modules are connected 
hydraulically. The background to this is, on the one hand, the 

before mentioned night cooling via the collector surfaces and, on 
the other hand, the domestic hot water preheating. 

Since the groundwater absorption heat pump and the district hea-
ting connection are not feasible for the HDU, the heating concept 
must be adapted accordingly. The idea of the HDU would corre-
spond to the planning of the entire building if it were realised with 
an electric heat pump. An electric heat pump replaces the AHP and 
district heating, and a cold storage tank replaces the thermal mass 
of the façade heating of the existing building. In summer, the PVT 
collector is sufficient as a heat source; a geothermal heat basket 
will be added for later use of the HDU in Rosenheim. The cold store 
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Category Refrigerant GWP

FKW/HFKW R134a 1430

FKW/HFKW R410a 2090

FKW/HFKW R407C 1770

FKW/HFKW R32 675

Natural refrigerant R290 (Propane) 3

Natural refrigerant R717 (NH3) 0

Natural refrigerant R744 (CO2) 1

will also be used as a heat store for heating in winter, similar to the 
façade heating. A heat pump from Ecoforest is planned. The eco-
GEO 1-6 Pro has a heating capacity of 1.0 to 6.0 kW and a COP B0/
W35 of 4.3. The compressor can also be modulated between 15% 
and 100%. At the lowest level, the electrical power consumption is 
approx. 500 watts. 
This heat pump was chosen because it is the first series heat pump 
with the natural but flammable refrigerant R290 (propane), which 
can be installed indoors without restrictions due to its charge of 
only 150 g of refrigerant. Propane has a GWP of only three compa-
red to 2080 of R410a, the refrigerant most commonly used for heat 

pumps. We consider this point essential because although the 
refrigeration circuits of heat pumps are hermetically sealed, one 
must assume a total annual leakage rate across all heat pumps due 
to maintenance and damage. The UBA puts this at approx. 2.5% 
[Reporting under the United Nations Framework Convention on 
Climate Change and the Kyoto Protocol 2017 - National Inventory 
Report] and assumes that, in the event of extensive electrification 
of the heating market, 10 million heat pumps will be installed in 
Germany in the future with an average filling quantity of 1.5 kg 
R410a, in which case the continued use of R410a would lead to ad-
ditional annual greenhouse gas emissions of approx. 0.78 Mt CO2. 

Table 1 Extract the essential refrigerants used today with their global warming 
potential (GWP) 
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The hydraulic concept for integrating PVT collectors and heat 
pumps is explained below.  The waste heat from the PVT collectors 
is used on the one hand for DHW preheating and, on the other 
hand, as the primary energy source for the heat pump. A hot water 
buffer tank is loaded via the heat pump, which ensures the pro-
vision of hot water via a freshwater station. In addition, a shower 
channel from the Joulia company is planned for heat recovery for 
preheating cold water. A second buffer storage tank, on the other 
hand, fulfils the function of a cold storage tank. This is to be cooled 
at night via the PVT collectors by radiation and convection to cool 
the HDU on the one hand and the PVT system on the other to 
increase the PV cells‘ electrical efficiency.

In addition, the PVT system can be cooled via the primary return 
of the heat pump. Since both the temperature and the electrical 
power of the collectors are directly related to the irradiation, high 
collector temperatures also prevail when the electricity yield is 
high. To increase self-consumption, the heat pump should charge 
the hot water tank when irradiation is high, which automatically 
cools the collectors and, at the same time, gives the heat pump a 
better COP due to the higher primary-side flow temperature.

For the after-use of the HDU, the connection of the heat pump to 
the underfloor heating has already been planned. 

Schematic diagram heating

b. Ventilation concept

A central ventilation unit from Maico, type WS3000, was used in the 
HDU. This has higher maximum volume flows. These are required 
to meet the maximum CO2 concentration of 650 ppm required in 
an earlier version of the regulations for a maximum number of 8 
people.
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c. Building automation

In building automation, attention was paid to an integral ap-
proach. Therefore, one system can control and read out all buil-
ding services systems (heat pumps, PV, ventilation, and household 
appliances such as WM/dryer). This offers the advantage of being 
able to coordinate all energy flows optimally. Combined with a 
radiation forecast, the consumption can then be adjusted to the 
energy production using load management. For example, the WM 
can automatically start its washing cycle when sufficient electricity 
is available from the PV system. This offers the possibility to react 
to internal and external demands regarding consumption and pro-
duction. The calculated, smart readiness indicator (SRI) according 
to EPBD 2018/844 is at least 77% for our building. In addition to the 
processes automated by the GA, the user should get a feeling for 
the consumption and availability of energy through visualisation 
and feedback on actions.

Building automation can help save energy. However, most sensors 
and actuators also require power to operate. This can lead to the 
potential savings from self-consumption being cancelled out. 
When selecting the components to prevent this, special attention 
was paid to energy efficiency. For this purpose, EnOcean Energy 
Harvesting Technology sensors were chosen for light switches, 
room climate sensors, and window contact sensors. This means 
that these sensors draw the energy required for operation from the 
environment and thus do not contribute to the energy demand of 
the occupancy unit. KNX actuators were used for the actuators to 
switch the circuits and the lights. These have a power consump-
tion of < 0.4 W per actuator. The use of radio technology offers the 
additional advantage of reacting flexibly to future changes in use.

d. Legionella protection

Since the required 60°C can only be achieved with our heat pump 
using a very high amount of energy, the water hygiene and the 
associated legionella protection are achieved by constructive 
measures. Using a freshwater station as a water heater in the di-
rect vicinity of the tapping point makes it possible to connect the 
consumer points with very short pipe lengths. Thus, we achieve 
the criterion of small systems with a filling quantity of fewer than 
3 litres in the most extended section. Furthermore, high flow rates 
are achieved through small pipe dimensions, which positively 
affects deposits in the pipe and the associated germ formation.

e. Greywater and rainwater utilisation 

The stored rainwater is used exclusively for watering the botanical 

gardens, while the toilet flushing and the washing machine are 
operated solely with greywater. When positioning the tanks, care 
was taken to realise short connection lines for the consumers. 
Therefore, the rainwater tanks are placed in the technical room 
on the upper floor. To avoid additional material costs in the 
supporting structure and to circumvent the maximum load of 400 
kg/m², it was decided to install several flat tanks in a row. If there 
is no rainfall for several weeks, replenishment of the greywater 
treatment plant is provided. Greywater may be used for irrigation 
as long as the water is not septic. The treated greywater has a low 
germ load and can be discharged into the rainwater tank without 
any problems. 

Für die Grauwasseraufbereitung wird die Anlage AQUALOOP der 
der Fa. Intewa verwendet. 

Technical Data:

Storage volume: 350l per storage tank
Storage tank dimensions: Ø740mm x 1275mm 
Weight per tank (empty): 11.5 kg
Treatment volume 200 l/day
Inlet height: 1045mm
Connection diameter: DN 100
Emergency overflow height: 980mm
Integrated pre-filter with rewind nozzle
Bioreactor with integrated membrane station
Blower for flushing the membrane

Section of the greywater treatment plant
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The system consists of two storage tanks and has a possible treat-
ment volume of 200l per day. We deliberately decided to use only 
the water from the shower and the washbasin, as treating greywa-
ter type B2 (with washing machine water) is not profitable on this 
scale. For our requirement of grey water (type C2), further filtration 
would be necessary due to the additional load from the washing 
machine (germ load and fluff, detergents and surfactants).

Currently, the method of irrigation is still under discussion. The 
possibilities include an automated irrigation system with a con-
trolled pump or manual irrigation with taps on the upper floor and 
in the basement. 

3. Comprehensive Energy Analysis
a. DC

Both thermal and electrical simulations were carried out for the 
Wuppertal and Nuremberg sites to verify the energy concept. For 
the Wuppertal site, the Energyplus dataset for Düsseldorf was 
used as the basis. For the Nuremberg site (49.4407 °N; 11.1105 
°E), on the other hand, a data set was generated with the help 
of Meteonorm 8. The IPCC RCP scenario 4.5 in 2020 was used to 
consider climate change.

i. Electrical

To check the influence of shading on the building, the surroun-
dings were simulated in PV*Sol at the beginning of the project, 
and a shading analysis was carried out for Nuremberg. The result 
was that the building was largely unshaded. The roof surfaces are 
selected at 12 degrees to reach a consensus between the optimum 
inclination angle and minimum inherent shading. Only on the 
southwest façade are the lower 2 metres of the façade shaded by 
surrounding trees. Therefore, this area will not be fitted with faça-
de modules. Instead, coloured glass is used in this area to round 
off the view. In the same simulation, a first load profile and a yield 
simulation were carried out to obtain a basis and reference values 
for the further planning the architecture and energy concept.

Both the load profile and the planning have now been continu-
ously adapted. Due to the decision to use PVT for parts of the 
roof installation, the simulation programme was also changed to 
include the thermal component. The decision was made to use 
Polysun to create a holistic simulation of the energy concept. The 
electrical consumption consisted of the domestic hot water pre-
paration of the existing building, the ventilation, the pumps, the 
electromobility and the occupant-dependent consumption. For 

this purpose, current load profiles for the theoretical final energy 
consumption were created and read in. 

Only the flats in the existing building are included in the electrical 
load profile for the usage energy demand for domestic hot water 
preparation. The additional storey is supplied via freshwater stati-
ons and thus counts as a thermal load. Due to the short distribu-
tion paths, a hot water temperature of 43 °C can be assumed here, 
as legionella protection is guaranteed. The hot water demand is 
50 litres per day and occupant, distributed using a distribution 
profile for multi-family houses in Polysun. The load of the decen-
tralised residential ventilation is based on an assumption of 400 
W/h per day and flat. It was assumed that the load profile has less 
consumption during the night hours than during the day hours. 
For the consumption of electric mobility, a sharing pool with 31 
vehicles from different manufacturers was used and distributed 
over different charging times. Finally, a consumption profile 
was created for the user. This was created once for a residential 
unit (HDU), considering the components used and the resulting 
consumption, and then extrapolated to the DC. The pump flow is 
simulated in Polysun itself.

On the other hand, the areas and products listed in Table 2 were 
used for the electrical yields. The total power of the PV(-T) surfaces 
574 kW. In addition, a 135 kWh battery storage system is planned, 
which means that with a capacity of a quarter of the PV power, an 
economical solution with a high degree of utilisation of the energy 
storage system was found.

Position Product Number/Area Alignment Inclination

Roof DualSun SPRING 375 
Shingle Black

400/660 m² 125 12

Roof LG 400N2W-A5 (Neon 
2 72cell)

352/729 m² 125 12

Roof Sunovation eFrom 
clear

51 m² 125 12

Facade Sunovation eForm 
unichrome

172 m² 125 90

Facade Sunovation eForm 
unichrome

1574 m² 215 90

Table 2: Areas PV(-T)
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The simulation results for the Nuremberg site are discussed in the 
following paragraphs. The results for Wuppertal can be found in 
the project fact sheet. The evaluation was done in hourly steps, 
but the results are primarily presented in daily steps for clarity. 

The PV areas‘ annual yield and the individual consumers‘ final 
energies are shown below. It should be noted that this does not 
yet include direct consumption from the loads. 

DC Nuremberg - Final energy without self-consumption

This results in a total annual load of 413.1 MWh, offset by a yearly 
yield of 541.4 MWh. This results in a plus-energy building and a ne-
gative CO2 balance from the electrical side. The generator output 
is then compared with the individual loads every hour to calculate 
the self-consumption of the generated energy. On this basis, the 
necessary grid consumption of the building can be calculated, 
resulting in the graph below. This shows that the PV(T) system, 
combined with an energy storage system, can significantly reduce 
the amount of energy drawn from the grid. 

DC Nuremberg - Final energy – Power consumption from the grid
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However, electricity is drawn from the grid, and the surplus of 
energy generated by PV is fed into the grid. Due to the increased 
demand in winter and reduced electrical energy generation, feed-
in and draw fluctuates acyclically over the year. As a result, 196.9 
MWh are drawn from the grid, and 315.7 MWh are fed into the grid 
in one year. The system‘s degree of self-sufficiency is 52.1%, and 
the self-consumption ratio is 41.7%.

DC Nuremberg – Grid interaction
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ii. Thermal

The thermal analysis of the supply is also carried out hourly via Po-
lysun. The useful annual energy required for heating and cooling 
served as the input parameters. The useful energy for heating 
was calculated by means of the Hottgenroth energy consultant, 
via a graphical input of the building envelope and the simulation 
of the system technology, according to DIN 18599. The required 
cooling energy was not obtained from the energy consultant due 
to the low plausibility, instead, individual characteristic flats were 
simulated in IDA ICE. The cooling power for the entire building was 
then scaled up. 

To demonstrate the energy advantages of the renovation and the 
addition of a storey compared to the existing building, the energy 
consultant also calculated the existing building without renovation 
and renovation without the addition of storeys. The comparison of 
the required heating demand is shown in the following figure. The 
renovation minimises the need for useful energy; even including 
the addition of the storey, the new energy demand is deficient - 
the renovated and storeyed building has lower heat losses over a 
year than the existing building in January.

Comparison of the useful energy demand
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For the entire DC, the energy requirements listed in Table 3 result 
are implemented in Polysun. According to the degree-hour model, 
the load profile is created based on the weather data. 

Month Useful energy demand Heating [kWh] Useful energy demand Cooling [kWh]

January 16633,00 0

February 12683,00 0

March 3148,00 0

April 0,00 0

May 0,00 241,8525

June 0,00 1648,18

July 0,00 3556,1275

August 0,00 2526,015

September 0,00 53,745

October 389,00 0

November 10625,00 0

December 18413,00 0

Year 61891,00 8025,92

Another thermal load in the building is the hot water demand of 
the new storeys, which freshwater stations cover. The load was cal-
culated to be equal to the hot water demand of the existing buil-
ding. The district heating connection, an AHP, and PVT collectors 
serve as sources for the heat supply. While the freshwater stations 
are entirely supplied by the district heating and PVT collectors, an 
AHP (COP=1.8) is used to heat the building to reduce the district 
heating demand further. The heat recovery in the shower trough is 
also included in the thermal model. 

After running the simulation, the final thermal energy consump-
tion is obtained, minus the gains from heat recovery, PVT and AHP, 
broken down by DHW and heating. 

Table 3: Heating and cooling energy demand DC

This results in a total final thermal energy demand of 56.2 MWh 
per year, which must be obtained via district heating. The final 
energy for cooling was not simulated separately, as no active 
cooling is planned. Furthermore, the useful energy is so low that 
it can easily be provided by the night radiation of the PVT collec-
tors.

After discussing the thermal and electrical simulation results, it 
can be stated that the building achieves a plus energy standard 
through the renovation and addition of more storeys. Although 
56.2 MWh of district heating is still consumed, 118.8 MWh of elec-
trical energy is fed into the grid. This results in a plus of 62.6 MWh 
per year. The CO2 balance is even better since district heating in 
Nuremberg has a CO2 emission factor of zero. This means that 
118.8 MWh of electricity can be considered a negative CO2 factor.
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DC – Final energy demand district heat

b. HDU

SimRoom [kWh] Ida Ice [kWh]

January 401,18 346,40

February 347,15 297,20

March 272,01 203,50

April 102,75 37,70

May 40,92 21,50

June -7,97 -1,30

July -39,07 -6,50

August -13,14 -4,00

September 0,00 0,00

October 63,00 4,60

November 285,09 194,80

December 395,36 328,00

The HDU was thermally simulated with both SimRoom and IDA 
ICE. Different results were obtained for the heating and cooling 
energy demand, as seen in the table below. 

Since the input options in SimRoom are relatively limited, it is 
more beneficial for orientation or to get an overview. IDA ICE 
is better suited for precise simulation. Among other things, the 
shading control of the windows was set here. This also results in 
lower energy requirements, and the IDA ICE model was used for 
the project facts and the other results.

As with the DC, the hydraulic and electric concept was mapped in 
Polysun, and different load profiles were implemented. An annual 
load of 2813 kWh is compared to a yearly PV yield of 2525 kWh. For 
this simulation, only the yield of 8 PVT modules was used.

Table 2 shows the input data for the simulation, and Table 3 shows 
the simulation results. 

Table 4 Heating and cooling energy comparison SimRoom and IDA ICE
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Table 2: Input data for the simulation of the competition system with Polysun

Input data

location HDU 51,268° North; 7,148° East (Wuppertal)

Weather data DEU_Dusseldorf.104000_IWEC.epw

Alignment and roof 
pitch HDU

Azimut: 243°; roof pitch: 12°

PVT-Modul 8 x DualSun SPRING 375 Shingle Black

Inverter 1 x Fronius SYMO GEN24 3.0 Plus

storage 1 x BYD HVS 5.1 (2,5 kWh)

Table 5: Results of the simulation of the competition system with Polysun

Results

Generation PVT plant 2.525 kWh/a

Consumption HDU 2.813 kWh/a

Grid feed-in 985 kWh/a

Self-consumption 56%

Performance Ratio 80%

Thermally, the energy demand of the hot water can be reduced 
from 2135 kWh of useful energy to 658 kWh of final energy by the 
PVT collectors.

c. Life Cycle Carbon Footprint

Unfortunately, it was no longer possible for us to calculate a Life 
Cycle Carbon Footprint for the HDU‘s building services.
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37.1 Analysis
a) Data of the specific contest

The heterogeneous cityscape of Nuremberg is particularly cha-
racterized by its urban areas, which have all developed in varying 
historical manners. The old town, destroyed during the Second 
World War, has acquired a historical ambience through its recons-
truction. In contrast, the “Weststadt” (west city) has developed into 
a service and knowledge-oriented business location with the help 
of company expansion and a new university location. The south is 
characterized by a multicultural and young population and has a 
high building density, which explains the presence of numerous 
large commercial and industrial companies. The industry mix in 
Nuremberg has led to an increase in the number of employees 
subject to social insurance contributions. Nuremberg‘s housing 
market consists mainly of post-war buildings, which offer predo-
minantly small apartments. The scarce housing supply has also 
led to significantly greater migration to surrounding communities, 
despite Nuremberg‘s attractiveness. However, there has also been 
an increase in the number of people moving in from abroad. The 
city of Nuremberg faces the challenge of integrating these new 
citizens while preventing the flight of higher-income households. 
Due to its wide range of bicycle paths, the city is very bicycle-friend-
ly. Nuremberg also offers adequate inner-city transport links, and 
numerous bus lines, trains and suburban trains make it possible 
to reach major, neighboring cities such as Fürth and Erlangen. The 
Albrecht Dürer airport is located just north of the city, and is easily 
accessible by public transportation. The excellent transportation 
network, in combination with a wide range of leisure activities and 
facilities, ranging from cultural to sports, makes the Middle Fran-
conian city particularly attractive.  The Nuremberg metropolitan 
region is the second largest urban area in Bavaria after Munich. 
A central aspect for Nuremberg is its population density, cha-
racterized by its broad, strong middle class. Population and age 
structure have uneven effects on population growth. The effects 
of demographic change are particularly noticeable here in terms 
of the aging process of the population. The proportion of elderly 
is increasing and will continue to rise, while the proportion of chil-
dren, adolescents, and young adults is decreasing. The influx of a 
younger group, such as students, could compensate for this aging 
population. Nuremberg is expected to hav a comparatively young 

population in 2030, which may even convey a slight increase. 
However, the strongest population increase is expected among 
those over 65 years of age. As the population ages, the demand 
for age-appropriate, barrier-free housing that meets their needs 
also increases. Relative to this, the need for affordable housing 
is increasing, especially among the elderly. Rising rental fees 
effect all social groups, including the elderly, students, and lower 
income populations. Students, who tend to prefer single, studio 
apartments or dormitories, are in direct competition with the 
other two groups mentioned above. Estimating the development 
of households at risk of poverty is difficult to forecast, but it can 
be assumed that economic and political conditions will influence 
this development and will most likely further increase the number 
of (older) households at risk of poverty. Nuremberg is expanding, 
and this growth has led to a tremendous demand for real estate 
and rental housing; however, there is a low potential for resi-
dential development. The general aging of buildings is shrinking 
the current housing stock, and therefore must be supplemented 
by replacement demand. According to the city of Nuremberg, 
nearly 600 housing units will need to be built per year in order to 
maintain the current housing stock. Even though, approximately 
8,600 new housing units were completed in 2018, this pent-up 
demand backlog needs to be addressed. ‘Additional demand’ is 
referred to anything over and above population and household 
growth. The trend continues toward smaller household forms and 
their associated average household sizes; however, the number of 
households is increasing faster than the population. An increasing 
number of individuals are choosing to remain single or childless.
  
Housing policy plays an extremely important role in this topic. 
Nuremberg has set guiding goals for this: The city of Nuremberg 
wants to continue to grow as an attractive metropolis and thus 
offer more housing. At the same time, affordable, attractive and 
innovative living space is to be created with target group-oriented 
improvement and securing of supply in order to strengthen the 
qualities and the neighborhoods as residential locations.  If no ac-
tion is taken, the preexisting excess demand will steadily increase. 
Hence, a growing desire and need for affordable, attractive, and 
sustainable housing in urban areas, without the need to develop 
more surface areas. 

Key figures on Nuremberg as a trade and industry location

GDP (2019) • City of Nuremberg: 32,3€ billion/ per employee 80,169€
• Nuremberg economic region: 81,9€ billion/ per person 
   in employment 77,304€
• Nuremberg Metropolitan: 147,2€ billion

Retail sales 3,5€ billion
Nuremberg on 2nd place in DE

Purchasing power of the population 12,8€ billion
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Retail sales area in the city as a whole 1,081,400 square meters

Turnover ratio (retail turnover per inhabitant) 3,5€ billion
Nuremberg on 2nd place in DE

Turnover ratio of the Nuremberg urban area in relation to the 
total for Germany

132.5% (DE = 100)

Turnover ratio of the Nuremberg urban area in relation to the 
total for Germany

8.26%

Purchasing power index (purchasing power per inhabitant) 104.1% (DE = 100)

Purchasing power per inhabitant 24,600€

Export ratio city of Nuremberg (2019) 53.2%

Economic structure • Agriculture and forestry 0.5%
• Production 20.2%
• Service 79.3%

Total vacancy rate 2.5%

Key figures on Nuremberg as a trade and industry location

Very good good Moderate 
to simple

Detached / semi-detached 
plots

900€ – 1,600€ 590€ - 1,050€ 470€ - 790€

Purchase prices for existing residential properties (no new buildings)

Very good good Moderate 
to modest

Detached houses 720,000€ - 1,600,000€ 600,000€ - 780,000€ 470,000€ - 630,000€

Semi-detached and terraced 
properties

500,000€ - 630,0000€ 430,000€ - 570,000€ 360,000€ - 520,000€

Purchase price for owner-occupier apartments

New Existing

Owner-occupier apartments 4,700€ - 5,800€ / sq m
Ø 5,160 € / sq m

2,550€ - 4,080€ / sq m
Ø 3,120 € / sq m

Apartment rents 2020

New rentals, net cold Modest location Good location Very good 
location

New buildings (first tenant or 
core redevelopment within last 
10 years)

11€ - 13,90€ / sq m
Ø 12,40€ / sq m

10,50€  - 14,50€ / sq m
Ø 12,12€ / sq m

13,50€ - 17,00€ / sq m
Ø 14,80€ / sq m

Existing properties (built btw. 
11 - 50 years ago)

8,90€ - 11,70€ / sq m
Ø 10,60€ / sq m

9,40€ - 12,10€ / sq m
Ø 10,90€ / sq m

9,10€ - 12,25€ / sq m
Ø 10,70€ / sq m

Older buildings (built more 
than 50 years ago)

7€ - 11€ / sq m
Ø 9,50€ / sq m

7,50€ - 11,50€ / sq m
Ø 9,70€ / sq m

8,90€ - 13,30€ / sq m
Ø 10,60€ / sq m
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Strengths and Weaknesses of Nuremberg City

STRENGTHS (S) WEAKNESSES (W)

Has applied to be a cultural capital of Germany 3rd most congested city in Germany after Berlin and Munich

Heterogeneous cityscape - many urban areas with different 
histories

Dark National Socialist history is part of the city‘s image

Presence of a university and a second technical university is in 
the planning

Apart from the old city center, not a very attractive building stock

Innovation and business location High surplus of commuters

Numerous cultural offerings

Metropolitan region

Attractive old city

Deutsche Bahn connects Nuremberg with major labor market 
centers with its connections

Attractive location in Middle Franconia - in the immediate vicinity 
of recreational areas

b) The District of Ludwigsfeld

In the 1950‘s, a modern, spaciously erected residential develop-
ment was built on a site covering an area of around 20,000 square 
meters. No roads, only residential paths through green areas 
and children’s playgrounds lead to the individual dwellings. 
The Siedlungswerk Nuremberg still manages and maintains the 
apartments, which were originally built as part of a social housing 
development project.

The Development of the District
Ludwigsfeld can look back on an eventful history. During the 
time of the free and imperial cities of the German Empire, the 
area of the current housing estate served under the historical 
name of Peterhaide, and was used as a maneuvering area and a 
campground for passing troops. In the 19th century, the area was 
the most important venue for major events before the gates of 
the city of Nuremberg. Except for a number of interruptions, the 
Nuremberg Folk Festival took place here from 1826 to 1913. After 
a visit by Ludwig I of Bavaria, the area was renamed Ludwigsfeld 
in 1833. In 1914, at the outbreak of the First World War, a large 
hospital complex constructed out of military barracks was built 
on the site. The urgent housing shortage after the war caused the 
barracks to be used as emergency housing and lodging well into 
the early 1950s. From the outset of the Nazi regime, the northern 
side of Regensburger Street was developed with elongated rows 
of multi-family dwellings. By the end of the 1950s, the construc-
tion of predominately four-story residential buildings began in 
an unrestricted manner and was based on the development 
plans of Nuremberg’s planning office. Most of the new 466 apart-
ments were built by non-profit housing associations such as the 
Siedlungswerk Nuremberg. With the development of new accom-

modation, the barracks that had been used as housing began to 
disappear along with their adjoining community gardens. This 
change made it possible for the residents of the barracks to move 
into newly built apartments with “modern” amenities such as gas 
boilers, sinks, hot and cold running water, and tiled kitchens and 
bathrooms. Ludwigsfeld developed itself from a shanty-town into 
a comfortable residential area.

c) SWOT Analysis of the District of Ludwigsfeld

In some places a lot has changed since then, and in others not a 
lot at all. A SWOT Analysis will help to reveal the strengths and we-
aknesses of Ludwigsfeld as well as the opportunities and threats 
that the levelup team are trying to tackle.
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Strengths and Weaknesses of Nuremberg City

STRENGTHS (S) WEAKNESSES (W)

Diversity through a multicultural population A lack of smaller apartments leads to housing market competi-
tion between families and shared apartment arrangements

Good educational facilities attract young people Unemployment is higher than average

Proximity to large parks, sports facilities and small green spaces 
promotes exercise and recreation

Recreational activities are geared more towards the older 
population

Proximity to central city districts is attractive Large number of older buildings is unattractive
Older buildings (up to 1948) are represented by 28.3% and post-
1948 buildings by 67.6%

Very good access to public transportation and easy access by car 
and other means of transportation

Poor parking situation with almost exclusively street parking / 
High parking concentration

Many stores and restaurants in the north provide jobs and fill the 
neighborhood with life

Railroad lines run directly past many housing areas causing 
noise pollution

Luitpoldhain as a center for recreation and nature Multiple construction sites with ongoing construction schedules

Problem with an overpopulation of rodents (rat/mouse traps 
and bait)

OPPORTUNITIES (O) THREATS (T)

Influx of young people and students Migration to the surrounding areas due to housing shortages

Multicultural population could bring new businesses to the 
neighborhood

Segregation or isolation of people from different backgrounds 
and incomes

The city of Nuremberg promotes housing construction in the 
lower price segment

Restricted urban development due to numerous historically 
protected buildings

The rather sporadic housing development in the south allows for 
easy redensification

Older buildings mean prompt need for refurbishment

Improvement of the parking situation through the construction 
of (a) parking garage(s)

Enormous increase in real estate prices (nationwide problem)

A large number of buildings with first-floor commercial spaces 
that can be used flexibly

The external image of a district can be influenced by the origin 
and income structure of its residents

Ludwigsfeld is located between the city center and Nuremberg‘s 
largest park, which could attract walk-in customers

The university provides a demand for offers for young people

A readiness for new construction and redevelopment among 
the population
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d) SWOT Analysis of the building 

STRENGTHS (S) WEAKNESSES (W)

Grass verge(s) and a 30 km/h zone between the building and the 
main road

Poor building fabric

District heating is installed Angled apartments

Good internet connection Bad energy certificate

Good views to the south Not barrier free or handicap accessible

Streetcars stop directly in front of the building Narrow staircases

Attractive location in Middle Franconia - in the immediate vicinity 
of recreational areas

Poor, outdated fire protection

Nuremberg main station 3 km away Unused attic with holes in floors and ceilings

No meeting place(s)/community area(s)

Green areas are located to the north of the building whereas the 
south side overlooks the street

No fixed designated parking

OPPORTUNITIES (O) THREATS (T)

High potential for beautification Anonymity of the residents due to the size of the building

Building utility and aesthetic upgrades are possible and 
necessary

Fear of dividing the residents of different income levels based-on 
a two-class model, which could happen with partial refurbish-
ment of the building (envy, resentment, snobbery)

Potential to showcase a new building concept, to be a role 
model, to inspire

Lack of involvement of the existing residents in the refurbish-
ment process could lead to distrust

Balconies are not existing, but could be added Old plumbing supply lines at risk of bursting, compatibility to 
newly renovated plumbing system uncertain

Willingness of residents to change 41% of the residents are over 60 years of age

e) Structured Analysis

Furthermore, the SWOT analysis was developed using a structured 
analysis about social, economic and environmental topics. This 
was done to attain a more precise image of the living conditions 
in Ludwigsfeld. 

1. Social Structure
•  Sustained and above average share of socially deprived people  
   (age, employment, origin)
• Increasing housing shortage due to greater than average influx 
   into the district
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Development of 
Residents and 
Forecast

• Rising population due to influx of young people (S)
• Downward trend among native-born population (W)
• Migration to the surrounding area as an indicator of housing shortage (T)
• Compared to 2013, the neighborhood‘s population has increased by 8.3% (cf. city of Nuremberg: 4.4%(O)
• Over 11,300 people live in the neighborhood today (S)
• 7 Inhabitants per ha
• 50.1%. Are male residents and 49.9% are female residents (as of 2019).
• Inhabitants by marital status : single (51%), followed by married with 33%, remaining are the widowed  
  and divorced. (O) (T)
• There are 5.5% single-parent households (O) (T)
• Students need affordable housing because they have lower incomes, but they prefer central, well-
  connected housing locations. Demand is increasing (S) (O) (T)
• Trend towards household downsizing (S) (O) (T)

Age Distribution • Number of elderly people (over 80) is rising sharply (T)
• Comparatively young population due to influx of students (S)
• significant aging trends in the peripheral urban districts 
• The growth rate of aging neighborhood residents is increasing compared to the much slower growth rate 
   in the younger population

 Figure 1: Small-scale population forecast 2006 - 2025

Foreigners • Rising influx from foreign-born population (S) (O) (T) 
• Due to the increasing number of refugees, there is a demand of long and short term accommodation 
  (S) (O)
• Percentage of people with a migration background is very high, which leads to a multicultural 
   environment (S) 
• 31% of people living in Ludwigsfeld were foreign born
• in the migration balance positive balance (O) (T)

  Figure 2: Inhabitans by migration background 2015 - 2019

Level of Education • Most of the people living in Ludwigsfeld are secondary school graduates (S)
• Number of students is not decreasing, and thus, they compete with families and low-income households 
   for shared apartments and housing (W)
• Inflow of younger people and highly qualified workers through the universities (S)

Low Income • 36-44% of single parents and households with 5 or more persons are at risk of poverty (T)
• Number of elderly households at risk of poverty is increasing (T)
• At 5.4%, single-parent households are slightly above the city’s average at 4% (W)
• 49,700 households in Nuremberg are at risk of poverty (W)
• 20,600 single-person households are particularly in need of affordable housing (W)

Unemployment SGB 
II & SGB III

• The number of unemployed remains constant (S)
• The unemployment rate at 5%, in 2021 (S)
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2. Social Infrastructure and Culture
• Facilities in the district are not catered towards young people 
even though there is a university department
• Large amount of first-class entertainment facilities present, 
under construction or in planning

Schools and 
Kindergartens

• Additional important social facilities include several childcare facilities, schools for public education, and 
   the Department of Didactics of Geography at the Friedrich- Alexander University of Erlangen- Nuremberg 
   (S)
• Nuremberg Technical University is about 5.5 km away (S)

Facilities for the 
Elderly

• Infrastructure provisions for older residents is limited to a residential home for the elderly; however, 
   further nursing homes are located in neighboring districts (W)
• The Historical Streetcar Depot Museum, which was opened in 1985 as part of the 150th anniversary of 
   railway in Germany, presents the history of trams and local transportation in Nuremberg (S)

Facilities for Families • Cultural offerings are limited to institutions such as the Meistersingerhalle and Luise-The Cultfactory 
  (S) (W)

Supporting 
Community

• In order to give the district development a new cultural dynamic, a major cultural building project is being 
  realized with the Nuremberg Concert Hall (S)
• Located on the northern edge of Luitpoldhain, the Meistersingerhalle, named after the Nuremberg 
   tradition of the Meistersinger, is the city’s municipal cultural and congress center, which is currently the 
   venue for the Nuremberg Symphony Orchestra (S)
• Ecclesiastical offerings such as the Church of St. Kunigund, the Advent Parish Nuremberg, the Russian 
  Orthodox Church, and an ecumenical working group promote religious identity in Ludwigsfeld (S)

3. Open Spaces
• Ludwigsfeld offers a large variety of places for relaxing and 
   recreational activities
• The lack of a district center prohibits a greater feeling of 
   community

Open Playgrounds 
and Sports Areas

• Small open spaces are meant for recreation and relaxation within the residential areas and include 
   playgrounds and small fields for sports (S)
• Sports facilities are distributed throughout the entire neighborhood due to the additional use of 
   community spaces (S)
• Directly in the Regensburgerstraße there is a playground (S)
• The Ludwig-Frank sports facility is a 7 min walk from the building (S)

Parks and Public 
Areas

• In the south of Ludwigsfeld, areas for public use and green spaces open up the district towards Volkspark 
   Dutzendteich, the largest park in Nuremberg (S)
• Large green spaces, such as Luitpoldhain are used for public recreation, sports and leisure activities (S)
• A community garden lot with over 30 plots is currently in place, and forms part of an essential contribution 
  to the amenities of the neighborhood, with usable and perceptible green spaces (S)
• South of Ludwigsfeld, a large pond / lake offers outdoor activities (S)

4. Real Estate and Living
• Ludwigsfeld will keep its post-war charm due to historic preser-
vation measures
• Densification with predominately residential buildings and social 
housing is planned
• The district contains a majority of large residential buildings with 
7 or more apartments  
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Real Estate • Since 2014, more than 170 new buildings have been integrated into the Ludwigsfeld residential area 
   (as of October 2018) (S)
• In the district of Ludwigsfeld, simple, moderate or middle-class residential areas predominate, and the 
   percentage of buildings built before 1948 is higher than in the city average (W) (T)
• Over 80% of all buildings contain 7 or more apartments (W) (T)
• Old buildings (up to 1948): 1,819 apartments, representing 28.3%, which is almost 7% more than in 
   Nuremberg. (W)
• Mean age of construction: 4,195 apartments = 67.7%
• One or two-family houses approx. 17% lower compared to Nuremberg (W) 

Building Types • The north-east of the district is connected to the dense housing structures of the inner-city sub-districts (S)
• The Rosenhofsiedlung residential estate, and several older existing buildings in the neighborhood, were 
   placed under historic preservation, with most of these predating 1948 (T)

Potential • Future planning foresees the construction of several, multi-story residential buildings with integrated 
   areas for social housing (O)
• Urban planning measures to (re)develop Ludwigsfeld is based on construction measures that entail the 
   demolition of existing garages in the area and their replacement with residential buildings (O)

Living • Price increases of residential property is very high and was 40% higher in 2018 than in 2015 (T)
• The increase in renting and purchase prices exceeds the increase in income (T)
• Housing costs often exceed 30% of net household income (T)
• Real estate ownership is impossible for some income groups (O)
• Nuremberg takes measures to strengthen lower price segments for new construction (W)
• Rent for existing apartments in Ludwigsfeld ranges from € 9,45 to € 11,82 per square meter (O)
• The rent increase average is 5.3% (O)

5. Traffic and Mobility 
• Very good connections to public as well as individual means 
  of transportation
• Parking is difficult at times due to a lack of dedicated 
  parking areas
• Bicycling is a great means of transportation in the district

Connection to 
Public Transport

• The district has a good connection to the public transport system (city bus, tram, suburban railway) (S)
• The accompanying tramway road on Regensburger street offers two centrally located stops  (S)
• main station is reachable by public transport in about 20 min  (S)
• It takes 12 min to go by subway from the main train station to the airport (S)
• Thus, it takes about 32 min to get from the neighborhood to the airport  (S)
• There are a total of 23 public stops in the district  (S)

Streets and 
Intersections

• Ludwigsfeld offers good connections to main roads, as well as to junctions of important highways (S)
• Ludwigsfeld is bordered to the south by Bayern street (part of the Nuremberg Ring Road B4R), to the west 
  by Münchener street and to the north-east by the Nuremberg-Munich railway line (S)

Bicycle Lanes and 
Infrastructure

• In the center of Ludwigsfeld, shopping facilities are plentiful and can be easily reached by public transport 
  or by bicycle (S)
• Numerous cycle lanes are available in the south (S)
• Density issues prohibit bicycle infrastructure in the north (W)

Parking • The construction of a new parking deck is currently being considered; however, this action will create the 
  disadvantage that even more open space will be sacrificed and that an area between two existing rows of 
   houses will be sealed off (O) (T)
• The majority of the 726 parking spaces that serve a total of 1,343 apartments are public street parking (W)
• The construction of the parking garage will create a total of 83 new parking spaces (O)
• 534 parking spaces remain as a deficit (W)
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Noise Pollution • Busy two-lane roads with traffic in both directions (W)
• Multiple railway tracks to the north and east cause noise pollution (W)
• Abundance of green area between buildings diminish a measurable amount of road noise (S)

6. Work, Economy, Supply and Health 
• Local shops offer employment and the convenient connection to 
transportation makes commuting easier
• Even though all daily necessities are provided for in the quarter, 
it is not a shopping destination
• Social gathering places like bars and restaurants are mostly 
located in the northern part of the district

Work • The headquarters of the Federal Employment Agency (Agentur für Arbeit) is located to the southeast of  
   Ludwigsfeld and defines the skyline of the neighborhood (S)
• Employment opportunities and job training are offered by the technology company Diehl Group and 
   several small to medium-sized businesses (SMEs), which are mainly active in the automotive industry (S)
• Since 1998 employment subject to social insurance contributions has increased by 9% or 23,000 jobs (S)
• Service sector (three-quarters of employees in Nuremberg) gained in importance over industrial sector (S)

Commercial space • Buildings are typically mixed residential and commercial (O)
• Buildings include commercially used halls, office buildings, production facilities, and retail (S)
• The northern section of Ludwigsfeld, has few trees, greenery, and exterior elements in public spaces (W)

Supply • Shopping facilities are plentiful in the center of Ludwigsfeld and can be easily reached by public transport 
   or bicycle (S)
• In Ludwigsfeld, mixed-use structures have been preserved. The ground-floor zone with its high public 
   profile continues to exist with individual small retail businesses, restaurants, and a few local food supply 
   companies (S)

Catering / 
Restaurants

• A large variety of grocery shops, cafes, and restaurants are located mainly in the northern part of the 
  district, and are also easily accessible by all types of transportation (S)

Health • A pharmacy provides medicine and supplies, and local doctors ensure medical care (S)

f) Description of Urban Issues

Urban issues in Ludwigsfeld are derived from the weaknesses and 
risks brought up by the SWOT analysis. Urban issues are basically 
all those problems and challenges that arise through, or in relation 
to places of residence and living in urban environments. Places of 
residence can define a broader environment such as an entire city, 
or more concretely a neighborhood, or one‘s own building. Urban 
issues arise from unique interrelationships that exist as a result of 
living in a densely populated environment.  

A typical problem in German society is that the population is 
becoming increasingly older. In areas such as Ludwigsfeld, where 
the buildings were constructed in the 1960s and 1970s, they are 
often still occupied by first-time tenants that are now elderly, 
thus increasing the average age ratio. Whereas inner-city areas 
with housing for one or two-person households are occupied by 
younger people. The lack of young people in society has a direct 
relationship to private and professional choices.  Although we can 
clearly see this development in Ludwigsfeld, the trend is far more 
pronounced in structurally-weak rural areas of Germany. In these 

areas, the phenomenon of a “rural exodus” is becoming a serious 
problem in some places. Ludwigsfeld is a destination for young 
people, especially when they move from the country to the city 
in order to study. However, even this is not enough to reverse the 
trend of an aging population in this neighborhood. 

Rapid population growth accompanied with increasing social, 
economic and spatial heterogeneity can disrupt the social fabric 
and lead to conflicts or even fragment society. In the existing 
building, it is necessary to ensure peaceful coexistence and to 
promote a sense of belonging within the housing estate.

Ludwigsfeld‘s inability to attract enough young people is partly 
due to the lack of small apartments. The change in the structure 
of households is a nationwide trend, but is particularly strong in 
Nuremberg. Over time, the need for one to two-room apartments 
has increased dramatically, whereas the share of multi-person 
households has decreased. Society has distanced itself from the 
classic image of early marriage and offspring, and is striving for 
more freedom, self-determination, and individuality. The demand 
for single-person households is very heterogeneous and not only 
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haracterized by the younger population, but it is also due to 
the aging process of the population as a whole. The number of 
widowed people is rising steadily and explains the proportion of 
single households. The increasing number of single households 
means that the total number of households continues to rise, 
even though there are not enough apartments available for them. 
When looking for housing, single households and shared apart-
ment arrangements are now competing with families, as they 
all demand the same type of apartment. Due to singularization 
processes, household growth is higher than population growth. 
Even if the development of the population remains constant, the 
demand for housing or the number of households will increase.

One major problem is that rising demand is being met by com-
paratively low construction activity.  This is one reason why the 
housing market situation has become very difficult and why rental 
and purchase prices are also rising across all segments.
Ludwigsfeld is still characterized by a large number of unimagi-
native and chiefly practical social buildings from the 1950s. Even 
back then, these buildings only met average standards and were 
intended for the low-cost housing of people from the working 
class. This type of social housing can be found very often in the 
northeast and western parts of Germany. The buildings are too 
solid to tear down because of their adequate structures, but on 
the other hand, they offer little comfort and are therefore simply 
unattractive for new tenants. However, the lack of comfort is not 
the only problem. Modern amenities can be retrofitted through 
renovation measures, but it is rather the image that an old social 
housing district brings with it that puts off most people.

Old building stock is particularly energy inefficient and has too 
high a CO2 load due to outdated system technologies. In addition, 
the demand for cooling in summer is increasing in cities due to cli-
mate change. A major problem here is the lack of environmental 
awareness in the building sector, which does not utilize unused 
space with energy-saving potential. 
However, social housing in itself remains an essentially important 
issue in Germany. Due to the extreme increase in rents on the free 
housing market, and an even stronger rise in real estate purchase 
prices, it has become even more difficult for the middle class to 
obtain home ownership.

A major problem is the lack of residential construction sites. 
However, this is not due to a lack of investment interest or the 
construction and real estate industries, but rather to the high 
excess demand. It is almost impossible to balance out the supply 
of housing through increased construction activity, as there are 
hardly any large potential areas available, and the situation on the 
housing market will therefore continue to tighten.
Rental prices are also rising at a rate significantly higher than the 
increase in salaries, so that households have to spend an ever-lar-
ger share of their disposable income on housing. A smaller remai-
ning income also increasingly leads to poor conditions among 
low-income households.
The impact of not having enough social affordable housing can be 

seen every day, because people are being pushed out of their city 
as a result of rising rental prices. Growing prices make the prospect 
of home ownership difficult for young adults. Social construction 
conducted by the city’s building society, which create housing on 
a non-profit basis, is thus necessary for keeping the population in 
the city.  

Another urban issue is public exposure to noise from road traffic, 
public transport, and freight traffic. Permanent background noise 
causes long-term restlessness, insomnia, and nervousness. While 
this is an acceptable burden for some young people, there is an 
increasing number of older city dwellers who want to escape 
the restlessness of the city. They feel compelled to leave their 
familiar surroundings to spend their retirement in  rural areas, 
even though their mobility and social connections will be limited. 
While modern cars and trains have become quieter, even running 
underground in many places, their numbers are on the increase 
in the city. 

A vast majority of the population is still dependent on automo-
biles, even when they live in the city. This is  because their place 
of work is often located out of town, and is difficult to reach, or 
cannot be reached (flexibly or fast enough) by public transport. 
This leads to a significant lack of parking spaces, especially in ol-
der sections and in densely populated areas of the city. Ludwigs-
feld has a good connection to the transportation network, but 
underground garages were not considered when most buildings 
were originally built.  Garages would be much too cost-intensive 
to retrofit. Street parking is usually the only type available, which 
means that people are faced with everyday uncertainty on their 
way home from work. 

Finally, in neighborhoods with an above-average number of 
foreign-born residents, like Ludwigsfeld, there is the danger of iso-
lation and group factions. While individual foreign-born residents 
tend to quickly integrate into a community, larger numbers of 
people coming from one origin or religion tend to form groups 
that become isolated from the native-born residents. The phe-
nomenon is fueled from both sides. Foreign-born residents find 
it easier and more familiar to surround themselves with people 
of the same origin and social attitude than to deal with German 
culture and customs. In return, native-born residents feel less 
responsible for the integration of the foreign-born if they already 
show themselves as a group. The inhibition threshold of commu-
nication is also higher on both sides if people of different origins 
already feel they belong to a group. 

Most people associate the affordability of housing with sharply 
rising costs, and so it follows that people equate housing quality 
with the function of cost. Some people can afford quality housing 
and others cannot and therefore creating affordable housing is 
becoming more and more important.
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Figure 3: Urban Issues & Goals

37.2 Definitions

a) Full Definition of the Social Scenario & Urban 
Issues

The current tenants, who can be assigned to the Sinus Milieu, can 
rather be classified as traditional and lower middle class. Among 
others, there is the traditional milieu, which adheres to anti-in-
dividualistic thinking, social forms and moral concepts. There 
are also residents who are classified in the precarious milieu. In 
addition, residents belong to the middle class, who affirm the 
social order and strive for professional and social establishment 
as well as secure harmonious relationships. Future residents can 
be assumed to strive for a different basic orientation and to be 
classified in a somewhat higher class. The residents classified in 
the adaptive-pragmatic milieu are the determined, mobile young 
middle class. They are success-oriented, willing to compromise 
and have a strong need for flexibility and security. Likewise, there 
are residents who can be assigned to the hedonistic milieu. They 
are generally characterised by living in the here and now and be-
long to a fun-oriented, modern lower class or lower middle class 
and accordingly have little control and planning. Future residents 
also include the socio-ecological milieu, which is characterised by 
idealistic, consumption-conscious behaviour and globalisation 
scepticism. It is characterised primarily by a pronounced ecologi-
cal and social conscience. Overall, a rather heterogeneous picture 
emerges among the residents. Also with regard to different age 
groups and family statuses, everything is given in the existing buil-
ding. Ludwigsfeld is part of the inner-city belt and its inhabitants 
thus have an estimated €22,000 per year, which rather corresponds 
to a lower purchasing power. In contrast, rents for existing flats are

Figure 4: The inhabitants in Ludwigsfeld can be divided according to migration 
background and age groups

g) Relevance for Transformation

With the addition of new storeys and renovation, we have the 
opportunity to connect to existing buildings without wasting a lot 
of energy and materials. Human life is the focus of sustainability, 
so the resident’s living environment is seen as a foundation and a 
resource that has not yet reached the end of its lifespan. Residents 
should feel comfortable in their surroundings, and that is why we 
want to preserve this feeling. We see the existing as an opportunity 
on which to build, thereby accommodating environmental protec-
tion. The building industry often sees conversion and renovation 
as a complex problem and prefers demolition, which is often pure-
ly a financial decision and a careless one at that. 

Cities are the engines for interests, exchange, innovations, hope, 
and conflicts. The challenge is that the neighborhood and its 
existing structures need to be further developed. Various mo-
dernization measures such as renewable energies, alternative 
mobility concepts, and eco-building open up new investment op-
portunities for various construction companies and tenants with 
purchasing power. Eco-capability not only affects the future of 
the planet, but also the residents themselves: contact with nature 
through sufficiently accessible green and open spaces, and in our 
case a green roof is essential for well-being and health and can 
enhance the quality of life. A neighborhood that has invested a lot 
in development and modernization can improve its image for the 
better.  The residents described above, who live in the neighbor-
hood, have a positive attitude towards their own surroundings 
and for this reason further tenants also see a future in the area.
Based on the specific demand to attract young people to Ludwigs-
feld, the neighborhood can benefit from interesting, innovative, or 
unusual apartments and housing concepts. The young generation, 
in particular, tends to be more willing to experiment, and is espe-
cially attracted to housing designed for their needs. Notably in the 
areas of social cohabitation and ecological sustainability, younger 
generations value efforts that are made on their behalf.
However, there is a particular need for action when considering 
the creation and supply of small apartments for singles, couples, 
and small households. Using renovation measures, room layouts 
of existing buildings can be adapted to current needs, thus 
creating more apartments on the same floor slab. Utilizing clever 
furnishings, smaller apartments can create comparably pleasant 
living spaces, and offer residents greater financial leeway through 
lower rental costs. 

Of course, modernization also has other benefits for residents, 
such as lower utility costs due to efficient heating and insulation, 
as well as effective sound insulation through modern windows 
and green facades. 

Furthermore, Ludwigsfeld can also serve as a model for other 
innovative modernization measures in the region, and by demon-
strating the effectiveness of these measures, can even convince 
decision-makers to invest in similar residential areas on a larger 
scale. 
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• New social creativity
• Collaboration of young and old residents
• Learning to share with our Sharing-Concept (compare to 37.3 a)
• Taking responsibility

b) Definition of the Strategic Objectives

We create practical, innovative and future-oriented solutions for 
affordable housing in urban areas. To counteract the urban hou-
sing deficit in Germany - in our urban context using Nuremberg as 
an example - we are developing a modular, two-storey addition 
including roof gardens and communal areas in lightweight tim-
ber construction with a high degree of prefabrication to reduce 
construction time and costs to a minimum. The goal is to use 
sustainable, energy-efficient and socially acceptable architecture 
to advance the energy transition in urban neighbourhoods and 
create sustainable cities. Newly created meeting places in the 
neighbourhood strengthen the residents‘ sense of social com-
munity, reduce disagreements between residents and counteract 
the loneliness of single households. Nevertheless, flexible and 
modern architecture allows for individual use and adaptation of 
the flats to different lifestyles and needs of a large social diversity. 
For this reason, all flats in the existing building and the addition 
of storeys are barrier-free. The innovative concept is intended to 
enhance German city centres not only architecturally and aesthe-
tically, but also socially. Furthermore, the focus of the addition is 
on recyclable construction made of renewable, biogenic, CO2-ab-
sorbing building materials like wood and recycled and recyclable 
materials. Addressing the largest building stock in Germany, 
from the 1950’s -  1970’s requires the achievement of multiple 
synergies. For instance, additions need to be adaptable to nearly 
all of the different floor plan types of buildings from this period, 
and modular so that additions have the capability to be detached 
from the statics of the existing buildings. We have developed a 
transferable and transparent solutions for all German cities with 
our concept. The process of designing a multi-storey extension 
has given us the opportunity to develop renovation plans for the 
existing building without far-reaching restrictions for the existing 
residents. By doing so, we have counteracted currently high ener-
gy consumption in the buildings. We aim to reduce CO2 emissions 
and achieve required climate policy goals by maximizing our own 
electricity production at the building and in the neighbourhood 
(sector coupling). Energy refurbishment and electricity and heat 
procurement will be achieved exclusively through a sophisticated 
energy concept and renewable energy. The existing building and 
the addition are designed as energy-plus buildings, and therefore 
function as a power plant. This also makes it possible to focus on 
sustainable e-mobility while at the same time reducing individual 
transportation through sharing offers and alternative forms of 
mobility (e.g. cargo bikes). We are also developing a neighbour-
hood parking garage to counteract the current parking problems 
in Ludwigsfeld. Mobility services can be booked in a user-friendly 
neighbourhood app specially developed for smartphones. A lively 
residential environment with diverse interaction between resi-
dents does not come out of nowhere. For this, supportive offers 

The need to renovate existing buildings and add storeys to them is 
based on the following principles and provides concrete approa-
ches to solving urban and current problems: Within Europe, the 
building sector is one of the largest energy consumers, consuming 
about 40 % of energy and emitting 36 % of all CO2 emissions. 
The EU‘s ageing building stock (around 35 % of buildings are 50 
years old or older) contributes to around 75 % of buildings being 
classified as energy inefficient. In order to achieve the climate 
policy goals, the current building stock in the EU needs to be 
transformed into a nearly climate-neutral condition by the year 
2050. These targets require energy modernization, as 90 % of 
building energy demand is attributed to buildings build before 
2000. In households, the following degrees of self-consumption 
are possible (guideline values): with optimised household ap-
pliances, a savings of 30-40% can be achieved, with additional 
heat generation up to 60%. In order to address the increasing 
demand for affordable housing at the same time, the addition 
of more storeys to existing buildings is required. Already 77.3 % 
of the German population lives in cities, and the trend is rising. 
Multi-family houses from the 1950s – 70s represent the largest 
segment of the German building stock. They often consume large 
amounts of energy and are in dire need of renovation. The energy 
modernization and addition of storeys, with an energetic plus ba-
lance (counteracting energy poverty) of corresponding buildings, 
offers vast potential to achieve a measurable contribution to the 
climate neutrality of the building stock.  Furthermore, it also helps 
to create affordable housing without building on more green-field 
spaces (reduction of land consumption). Renovation and additi-
ons to existing buildings have the greatest potential in the urban 
energy transition. The creation of new and affordable housing can 
increase the urban population density in the long term. In this 
context, a socially equitable diversity among residents and at the 
neighbourhood level is supposed to have a beneficial effect. Social 
interaction and a lively neighbourhood promote togetherness in 
the long term and increase the tolerance of the residents (preven-
tion of social isolation). In addition, mixed neighbourhoods and 
neighbourhood assistance enable a dynamic development of the 
district. Gained common areas (integration space for joint use and 
cooperation) counteract defensive attitudes and conflict theory 
and ensure better togetherness, as well as a learning process and 
understanding towards other residents. Despite the newly created 
meeting places, the socially acceptable architecture still allows for 
individual living, i.e. the adaptation of the residential units to the 
needs of the residents. The advantages of a social mix in urban 
neighbourhoods reinforce the selected scenario and the urban 
planning situation:

• Learning from “others” in the direct living environment
• Less discrimination and fewer reservations
• Less “loneliness” of single households
• Neighbourhood help
• Counteracting rising social inequality
• Increasing Solidarity; willingness to see themselves as one 
   community
• Compensate the weaknesses of individual residents
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are necessary that contribute to the formation of the commu-
nity and to identification with ones place of residence. Meeting 
places such as our green roof or community garden provide this 
necessary space and promote a sense of togetherness among the 
residents. The community garden can be shared and is thus better 
utilised and more efficient. In addition, the exchange of goods and 
services in our sharing app is intended to stimulate and promote 
personal contact among residents from different social classes, 
hierarchical levels, different mother tongues and across generati-
ons. The neighbourhood support system benefits from the social 
diversity of future residents. When residents identify with their 
neighbourhood, it strengthens the community. They pay more 
attention to their surroundings, which in turn is a good basis for 
leading an energy and climate-friendly lifestyle. By taking on social 
services or even performing environmentally friendly behaviour, 
residents can earn virtual currency in the app, which has a positive 
financial impact for the residents. 

In summary, the strategic objectives can summarised: compare 
to CESA Report 38.3 Strategic planning c) Messages: Vision and 
positioning our communication

37.3. Concepts
a) Concept for Affordability & Viability

1. Focus on residents

1.1 Effects  on customary local rents & Affordability
The local comparative rent indicates the rent to be expected for 
rented flats in the neighbourhood in question. It is essential that 
the buildings used for the comparison are comparable in terms 
of type, size, equipment, condition, and location. The ‘middle 
value’ of these amounts corresponds to the rent customary in 
the locality. For the calculation (can be found in Appendix), the 
monthly basic net cold rent in euros per square metre by living 
space is taken from the rent index 2020. Criteria such as age of 
construction, location, etc. are taken into account by means of 
additions and deductions as a percentage of the basic net cold 
rent. Special features that increase or decrease the housing value 
and are not covered by the surcharge/deduction system, as well as 
a feature quality that deviates from the standard in the surcharge/
deduction features, can be taken into account within the range. In 
Nuremberg, this is +/ - 22 % around the average local comparative 
rent (middle value). The rent of a flat is generally considered to be 
customary in the locality if it lies within a range in which two-thirds 
of all rents in this flat class are likewise located. The square metre 
figure for the living space can be found in our plans. For both 
flats, the calculations have shown that the rental price of existing 
buildings of ca. 9.45 €/sqm – 10 €/sqm is between the middle and 
upper value. The rent is considered customary in the locality, as it 
lies within the range.
Our aim is to prevent rental costs from increasing due to the reno-
vation and addition of storeys. Financial gains derived from rents 
collected from the added apartments in the addition of storeys 

will be used to finance the overall renovation costs. Furthermore, 
utility costs will be permanently reduced by the added-value and 
long-term savings of the energetic renovation.

1.2 Effects on operational costs & affordability or the residents
Our energy concept offers potential savings in operating costs for 
its residents in several respects. 

On the one hand, heating costs are reduced by a ventilation sys-
tem with heat recovery. This preheats the fresh air before it enters 
the rooms. This means that window ventilation is not necessary 
in winter. Secondly, the façade activation pre-conditions the old 
building stock. As a result, the old radiators in the flats can be ope-
rated with lower flow temperatures.  In order to reduce the costs 
for electricity and water heating, various PV and PVT modules are 
used. These not only supply a high proportion of electricity for the 
operation of the building, but are also designed in such a way that 
no additional energy and associated costs are incurred for water 
heating in summer. Furthermore, the heat from the hot waste-
water is transferred to the cold water via a heat exchanger in the 
shower channel. This preheating means that the drinking water 
only needs to be reheated in the water heater. At the moment, the 
purchase costs for such a shower channel are relatively high. This 
will improve considerably in the future, as this technology is on 
the rise in Germany and will therefore only be produced in large 
quantities in the future. Furthermore, operating costs are saved by 
passively intervening in user behaviour in the use of energy and 
resources. For example, a hand shower is installed in the shower 
(Hansaactivejet Digital), which has a digital display. The energy 
and water consumption, as well as the water temperature, can 
be read there in real time. Thanks to its Bluetooth capability, this 
shower can communicate with an app that compares the water 
and energy consumption of the residents and thus creates a small 
competition among the residents. This is to encourage saving. By 
scanning QR codes at the water taps and the household appli-
ances, the app also provides tips on how to make everyday life 
more resource and energy efficient. Water is not only to be saved 
through passive measures, but also through active measures. For 
example, the wastewater from showers and washbasins is purified 
in a greywater system similar to a sewage treatment plant and 
reused as service water for flushing toilets and washing machines. 
Just like the passive measures, water recycling has a positive 
impact on water consumption and thus on ancillary costs. Furt-
hermore, collecting and using rainwater for watering the greenery 
has financial benefits for the users.

In general, our aim is not only to encourage residents to adopt 
climate-friendly and economical behaviour in the home, but also 
to permanently reduce ancillary costs and counteract the waste of 
energy and water.
According to the Federal Environment Agency, water consumption 
in litres per inhabitant per day was 127 l/E*d in 2018. In 2020, it was 
even 129 l/E*d. Of this, ¾ of the water is used for personal hygiene, 
washing clothes and flushing toilets. In this area, grey water can 
be obtained without much filtering, namely from the waste water 
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from personal hygiene. The purified greywater can be used as 
so-called process water for washing clothes and flushing toilets. 
By operating the washing machine and flushing the toilet with 
the purified grey water, 39% could thus be saved, which is approx. 
49L per day and per capita. With the intelligent interaction on grey 
water and rainwater, we can cover the entire water consumption 
in the addition of toilet and washing machine without drinking 
water. Calculation can be found in Appendix.

For the ancillary costs there are further figures:

For heat, the useful energy is the energy that the building needs 
and the final energy, the actual purchase of district heating. Loo-
king at the grid feed-in (315728), it becomes clear that the building 
generates more electricity (541411.5) than it actually consumes 
(225683). For each kWh supplied, we receive a legally fixed amount 
known as the feed-in tariff. This enables us to generate profit and 
at the same time contribute to climate neutrality. On average, 
1911.60 kWh are consumed per flat (196894 kWh Mains supply/ 
193 flats). The average annual consumption is between 2000 kWh 
and 3000 kWh. This shows very well that we use much less elect-
ricity and can therefore also significantly reduce the costs, which 
depend on the electricity provider. Likewise, the heat per flat 
amounts to approximately 546.06 kWh (56244.66 kWh/ 103 flats).

1.3 Sharing Concept
The idea of sharing and bartering are already deeply embedded 
in humanity. Only the pace, the scope and the way are constantly 
changing. We would like to support a sustainable and resource-
saving way of life with our sharing concept. Our concept will be 
anchored in an app, in which cars and bicycles will be available for 
booking and bebilled using a points system. (explained in more 
detail in Urban Mobility Report in 4. Mobility Concept). The car-
sharing concept aims to reduce the number of cars per resident 
and the associated traffic density and serves as an incentive for 

Water 
Consumption

Water fees

Average value 129L 183€

With levelup 80L 125€

Savings 49L 58€

carpooling between residents.

Basically, the app is necessary to implement the wide-ranging 
concept. Here, the booking of services, goods and cars is done 
with just a few clicks and one has all the necessary information 
for the pickup, delivery and return clearly at a glance. With an 
integrated calendar, one can check availability and view bookings. 
There is also an automatic age check and billing via a points 
system (explained in more detail in Urban Mobility Report in 4. 3 
Point System). The goal of the app‘s design is to provide residents 
with the clearest and simplest operation possible, thus promoting 
exchange and interaction between residents. Recognizing that 
the social aspect is particularly important, a concept has been 
developed that especially supports the elderly and/or singles by 
actively bringing them into the community network. 

The car sharing concept is explained in more detail below.

The offer is intended to be a cost-effective alternative to local 
transportation and in the best possible way to meet the needs of 
residents. At the end of the term, the vehicles will have paid for 
themselves, but will not have generated a profit. If a profit is never-
theless made, it will be reinvested in the purchase of new vehicles 
and the pricing model for residents will be adjusted accordingly. 
The desired result is a clearly defined vehicle pool (vehicle type and 
number) and an associated pricing model (price/km and price/
min for respective vehicles). The vehicle pool must be adapted to 
younger and to older age groups, since young inhabitants tend to 
have a lower payment capacity than older ones. Our pool includes 
bicycles, e-bike,s cargo bikes, cargo tricycles, Renault Zoe (small 
car), VW ID3 (middle class), and a Mercedes EQA (upper class) in 
order to cover a range of vehicle types. Doing so, we provide an 
option for each social class so that we can counteract disputes 
among residents regarding the means of transportation used. 

Cost calculations are an important point for the selection of ve-
hicles. For cars, a leasing contract (term: 2 years) and for bicycles, 
the purchase (expected useful life: 5 years) proves to be a sensible 
solution. In addition to the procurement costs for the vehicle and 
any additional equipment (e.g. bicycle trailer), the cost calculation 
also includes running costs for electricity, insurance, administrati-
ve staff, and infrastructure (charging stations, parking spaces). The 
total costs (TC) are added up over the service life (SL), which lead

Type TC/m TC/SL

Bike 63,22€ 3.792,92€

E-Bike 127,75€ 7.664,97€

Cargo bike 151,64€ 9.098,49€

Cargo tricycle 133,81€ 8.028,67€

Renault 660,50€ 15.851,92€

VW 768,94€ 18.454,44€

Mercedes 988,73€ 23.729,52€
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Allocating vehicle costs to a price/km and price/min must be 
accomplished in such a way that the concept neither makes nor 
losses profits. Therefore, it must be calculated on how far the 
respective vehicle is likely to be moved annually (mileage) and the 
length of its loan. In addition, the relationship between the prices 
must be determined, because the mileage cannot be technically 
recorded for bicycles. In this case, the costs are allocated at 100% 
to the price/min. Analyses have shown that a 50/50 composition 
is the most favourable choice for future car users. The prices are 
calculated as follows:

Costs/km = Costs per year/Mileage * Price share mileage 
(50% car,  0% Bike)

Costs/min = Costs per year/Mileage * Loan period
(50% car,  100% Bike)

Further evidence of the benefits of the sharing concept is con-
sidered to be the potential car savings achieved if all residents 
switch from privately owned vehicles (POVs) to the sharing pool. 
The stock can be reduced from 161 vehicles to 33 by means of the 
sharing concept. This corresponds to a savings of 131 vehicles or 
an 80% reduction. The vehicle density would thus be reduced to 
8.25 cars per 100 inhabitants.  Depending on electricity genera-
tion, a significant CO2 emission reduction can be achieved. For 
example, using a VW E Up charged with the grid mix, or even with 
photovoltaically generated electricity, saves 52 g CO2 per km or 94 
g CO2 per km compared to a reference vehicle equipped with an 
internal combustion engine (ICE).

In addition to the advantages, which can be found in the Urban 
Mobility Report in „4.5 Extended functions“ under „Advantages at a 
glance“, the concept also points out possible negative issues: 

One legal issue concerns the driving licence check, e.g., if the client 
i.e. resident drives without a valid driving licence. In this case, the 
levelup team would currently be liable for any accidents or inju-
ries. Since it is not possible for house owner to access the driving 

Type TC/m TC/SL

Bike - 0,01€

E-Bike - 0,02€

Cargo bike - 0,02€

Cargo tricycle - 0,02€

Renault 0,19€ 0,03€

VW 0,23€ 0,03€

Mercedes 0,29€ 0,04€

licence database, and self-disclosure is too risky, we would like to 
counteract the control issue by having the property management 
act as administrator. In this scenario, the administrator would crea-
te a user’s account for all residents that have recently moved in, 
and personally check the validity of each of their driving licences. 
The next issue arises if the driver has been forced legally to hand 
in their driving licence. In this case, checks would have to take 
place on a regular basis and/or residents would be contractually 
required to declare changes in the status of their driving licenses.
Limited independence caused by tardy returns from previous 
vehicle borrowers is yet another critical point that needs to be 
addressed. One possible approach to prevent is to charge penalty 
points for late returns that surpass the foreseen 15 minute buffer 
time. If there is still a delay, a points deducution would be concei-
vable. Furthermore, disputes can arise over the car to be rented, 
as a certain model is particularly favoured over another model. 
Furthermore, disputes can arise over the car to be rented, as a 
certain model is particularly favoured over another model. If this 
were to happen, a weekly booking limit would be conceivable. Re-
sidents, especially the elderly, might have doubts about allowing 
their personal data to be used, stored and saved for the app. The 
history of past activities saved in the app’s preferences bring up 
legal issues that need to be addressed. When sharing items, the 
question of liability arises if the borrowed item is damaged or 
demolished. In the event of damage caused by non-contractual 
consumption, the hirer‘s liability shall be governed by the general 
law on compensation for damages. According to § 599 BGB, the 
lender is only responsible for intent and gross negligence.  Furt-
hermore, in the event of damage to the hirer, the lender must pay 
for the damage(s) if he/she have fraudulently concealed a defect 
in the item, § 600 BGB.

2. Focus on property owner/ investor
2.1 construction costs

The costs for the electrical installation for the addition, which 
includes 42 housing units, amount to €1.211.323,12 (appendix: 
Zeus Elektroinstallationen). Each residential unit is composed of a 
total of 4 individual modules. Specifically, these are 2 modules per 
floor. The electrical maintenance costs for the addition, according 
to cost group 440 electrical installations, 450 telecommunications 
and information technology installations and 400 building instal-
lations, amount to 40.036,34€ annually (cash value of replacement 
procurement) and extrapolated over 25 years, 1.000.908.49€ must 
be invested in maintenance. Detailed accounting methods can be 
found in the appendix.
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2.2 Financing plan

There are no acquisition costs, as the housing association already 
owns the building. The ancillary construction costs amount to 
15% and thus amount to 2,264,749.20€. The capital requirement 
to be financed is 17,363,077.20€. The rent consists of 9,50€/ sqm 
and is extrapolated to 12 months and a total of 6.385 sqm usable 
area (727,890€). Maintenance costs in this case are estimated at 
105,000€ per year.  This financial plan is based on financing with 
outside capital, which in this case is provided by a bank loan. 
Financing through the Kreditanstalt für Wiederaufbau would also 
be an option, but this type of financing has been discontinued by 
the state for the time being. This financing enables the investor 
to generate a profit in the 29th year. If the maintenance costs are 
higher than estimated, e.g. 150,000€the investor generates a profit 
in the 32nd year (appendix). 

Assuming that the (cold) rent would be increased from 9,50€ to 
10,50€, rental income would be 904.510€, maintenance costs 
105.0000€ and cash flow 699.510€, a profit would be possible in 
the 25th year (appendix)
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An additional financing option would be real-estate crowdfunding. 
Instead of a single person or entity investing a large sum of money 
to build, renovate, or purchase, a large number of individuals each 
make a smaller contribution to do the same thing. Depending on 
what is agreed upon, the crowdfunding investors earn returns 
corresponding to the amount they invested.  Once the project is 
completed, each investor receives their investment back plus the 
predetermined interest. Investing in real estate is a worthwhile 
business, but in its current form it has a decisive disadvantage: 
in order to truly be able to participate as an investor in the de-
velopment of the respective project, very high individual invest-
ments are required or need to be settled with a financial lender. 
Alternatively, An additional financing option would be real-estate 
crowdfunding. Instead of a single person or entity investing a large 
sum of money to build, renovate, or purchase, a large number 
of individuals each make a smaller contribution to do the same 
thing. Depending on what is agreed upon, the crowdfunding in-
vestors earn returns corresponding to the amount they invested.  
Once the project is completed, each investor receives their invest-
ment back plus the predetermined interest. Investing in real estate 
is a worthwhile business, but in its current form it has a decisive 
disadvantage: in order to truly be able to participate as an investor 
in the development of the respective project, very high individual 
investments are required or need to be settled with a financial len-
der. Alternatively, there is the possibility of paying into a real-estate 
fund. In this case, the return normally depends on general market 
development and conditions, the skill of the fund management 
agency, and last but not least, the „administration costs“ of the 
fund. The concept of real-estate crowdfunding, allows us to create 
an alternative that permits the investor to follow their project(s) 
closely in real time, even when dealing with smaller investment 
amounts - and with a fixed interest rate from the outset. 

In order to make the real-estate crowdfunding concept transpa-
rent and easy to access, a website would have to be created where 
people can participate. As a rule, a minimum, fixed investment 
amount would be required. The website would also keep investors 
up to date throughout the construction phase, as well as providing 
current news concerning project development milestones. 

Crowdfunding has some obvious advantages: 

- Provides detailed information before project decisions are made
- Assures a very high level of security, based on approval of bank 
   financing and planning permission 
- Guarantees attractive interest rates
- Tracks the entire project development up-close 
- Supports participation in sustainable projects

2.3 Effects on unit value

Wear and tear, damage or energy systems that are not up to date 
have a negative effect on the market value of a property over the 
years. In addition to value maintenance, there are opportunities 
to increase the value of the property beyond its current value 

through renovation, modernisation and additions, which is desi-
rable in the event of a sale. 

The value of a property can be increased with green roofs and 
green facades. The Global Garden Report 2011 shows that the 
corresponding properties in Germany have an average increase 
in value of 18%. The influencing factors for the increase in value 
are the high-quality, well-kept and decorative garden design and, 
in addition, the garden is seen as a social aspect (relaxation and 
recreation). A visually attractive appearance on the outside is the 
visiting card of the house. This also applies to the newly installed 
windows. With the replacement of the windows, the ventilation 
system can be integrated as a modern function. All this ensures 
safety, comfort, and energy savings through improved thermal 
insulation values. This increases the value and can lead to better 
rentability. In addition to the installation of new windows, the 
insulation of the façade is considered an energetic refurbishment 
and this can achieve the greatest energy-saving effect and thus 
also increase the quality of living or the market value by approx. 
20-30%. The underfloor heating installed in the extension also 
increases the value, as the low flow temperature saves energy and 
contributes to the energy balance of the building. Basically, the 
technical standard of the property is of particular importance for 
the increase in value. With renovation and addition of storeys, we 
focus on modernisation and energy efficiency and can perman-
ently increase the value of the building with all the appropriate 
measures. The additional living space as part of the addition of 
a storey, in conjunction with the modular construction method, 
not only creates more space, but also brings an enormous in-
crease in value, as it offers a new source of income when the new 
living space is rented out, and in addition it offers possibilities 
for change in the room layout. Accessibility can also lead to an 
increase in value through flat conversion, in addition to opening 
new groups of buyers. The garage and the sharing concept increa-
se the market value. A garage is an important decision criterion 
for many prospective buyers, and the sharing concept appears 
attractive because it is not yet common. All measures have a clear 
value-enhancing effect and make it possible for our building to 
stand out from other „competitors“.

2.4 Operating model

The Business Model Canvas describes the structure of the 
business model on the basis of nine components and offers a 
representation of how a company functions as an organisation. 
On the one hand, it is intended to provide clarity in the analysis 
phase and, on the other hand, to form an innovative starting 
point for the creative development of new business models. In 
the following, a distinction is made between housing companies 
and housing initiatives.

1. Users
The users represent the residents. Each organisation serves one 
or more demand groups. In our case, we offer housing for different 
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population groups, regardless of age, origin and financial status. 

2. Value proposition
The basic requirement of our system is the creation of affordable, 
quality, climate-neutral and communal housing. This applies to 
the existing stock and additions. Our services close to home, such 
as the community gardens, the sustainable mobility concept, 
and the sharing concept as a service and supply offer, go beyond 
the „basic package“. In addition, we create an efficient energy 
concept to realise a lower energy demand. The flats can be 
flexibly adapted to the individual lifestyles and needs of different 
population groups.

3. Channels = external relations
External relations can be divided into the planning phase, the 
construction phase and the residential phase. The planning 
phase mainly concerns the recruitment of residents. Common 
measures include using social networks or brochures that pro-
vide information about the project. During the planning phase 
and construction phase, contact must be established with project 
managers, architects and construction companies. External rela-
tions are most developed in the housing phase. The provision of 
communal services (whole sharing concept, community gardens) 
can meet with demand and interest in the neighbourhood. In the 
residential phase, the maintenance of the housing stock has to be 
taken into account. Depending on the housing market situation, 
residents are recruited via rental portals or social networks, as 
vacancies should be avoided. 

4. User relations
The relationships between residents and the extent to which they 
are contacted vary greatly depending on the size of the housing 
company or housing initiative. The sharing concept already 
promotes exchange among residents, but there are additional 
possibilities such as tenant and neighbourhood festivals, news-
letters, notice boards or tenant information events.

5. Sources of income
Investors usually rely on a mix of equity and financing with out-
side capital. Revenues are derived from rental income. Indirect 
revenues are generated through subsidies.

6. Key resources
Key resources can be divided into physical, financial, human and 
intangible. The physical resource is the existing building and the 
planned garages as well as the community gardens. The financial 
resources are the funds provided from own resources, especially 
for the construction. The key human resources are the professio-
nal staff, such as the management, administration and caretaker. 
The most important intangible resources are guiding principles or 
other agreements on living together, on the use of the residential 
properties and on the management of resources. 

7. Key activities
Our key activity is the provision of housing (basic requirement).  

Housing initiatives invest in the maintenance of existing housing 
stock, i.e. maintenance and renovation/modernisation. Housing 
initiatives invest by acquiring space and/or properties. New 
construction, conversion and/or renovation/modernisation. Key 
activities are not only related to housing, but also to the provision 
of various services (enthusiasm requirements). In general, it inclu-
des creating housing with the services, building and maintaining 
relationships and reaching out to the housing market.

8. Key partnership
The organisation of a business model also requires cooperation 
in a functioning network. The network partners differ according 
to the status of an investment object. In the planning phase, part-
nerships exist with actors involved in the project, such as project 
managers, architects, lenders and administrations. Residents are 
another key partnership, with contacts planned or already in the 
process of being established. In the housing phase, changes occur 
and communication service providers and utilities/disposal com-
panies become partners. Housing initiatives have a strong local 
and supra-regional character. In comparison, housing initiatives 
are more tied to regional networking. 

9. Cost structure
Costs depend on planning status and housing status. In terms 
of cost structure, a distinction must be made between housing 
companies and housing initiatives. Housing companies, as ow-
ners, have to pay for house management (maintenance, running 
costs, modernisation) and possible administration costs. The cost 
structure of housing initiatives cannot be assessed concretely, 
but they tend to have lower administrative costs because tasks 
are rarely passed on to external parties.

b) Concept for Social Viability

Focus on the Urban Context
1. Solving urban issues
Housing is a foundation of human life. It is a fundamental right 
that adequate and affordable housing be made available for ever-
yone, but in reality the implementation of this is very different. Let 
us make it a priority! In Nuremberg, just as in most large German 
cities, there is a shortage of affordable housing. The neighbour-
hood of Ludwigsfeld is not excluded from this statement. The 
proposed modular „levelup“ system can significantly increase the 
density of neighbourhoods by creating additional living space. 
The modular system allows for adaptation to individual ways of 
life and the various needs of different population groups. This 
means that housing can be created for everyone - whether poor, 
rich, young or old. We want to counteract inequality and move 
away from the idea that housing is much more a privilege than 
a right. „Levelup“ can be applied to almost all buildings in the 
neighbourhood, which would lead to a significant increase in 
living space. This could even be accomplished without building 
upon undeveloped green areas - on the contrary - by integrating 
roof-top gardens and green roofs, the percentage of green space 
can be increased in urban areas. This will generate positive effects 
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for neighbourhood cooling, water storage during heavy rain peri-
ods, the increase of biodiversity, and enhanced local recreation 
and leisure activities. The redesign and added value of existing, 
poorly-utilized green spaces in the neighbourhood could result 
in the creation of children‘s playgrounds, meeting areas with 
seating, installation of sports equipment and playing fields, and 
urban community gardens. There is currently a lack of parking 
spaces in the neighbourhood, and residents are not entitled to 
allocated parking spaces. The increased number of residents will 
also enlarge the need for mobility. A parking garage is to be built 
in the neighbourhood for this purpose. The garage will be located 
in the immediate vicinity of the existing building, and can be rea-
ched quickly and easily on foot. The garage will without a doubt 
support our mobility concept, by serving as the main parking area 
for all our vehicles and primary charging stations.  
(read more in ….).

2. Neighbourhood Support 
The Siedlungswerk Nuremberg expressly wishes to improve 
social interaction and increase a sense of community among the 
residents in the neighbourhood. By creating opportunities for 
people to gather and meet in open areas, such as the communal 
areas of the addition of storeys, lacking social spaces will be ge-
nerated. This will hopefully counteract social isolation. Of course, 
it is important that one’s own residence is cosy and that one feels 
comfortable, but the surrounding area and the neighbourhood 
also makes an important contribution. Our concept promotes a 
sense of community and allows leisure time to be organized in a 
variety of ways, which will have a positive effect on the image of 
the neighbourhood. The new garage offers added value, because 
residents may park at a reduced rate if they share a car with other 
residents - with shared electric cars even receiving free parking. 
Similar offers should encourage residents to use our car-sharing 
concept and promote neighbourhood communication. By sharing 
goods and services, a social network can be established in which 
individuals can support each other when need arises. Assisting 
others increases both gratification of those being helped, but also 
one’s own satisfaction and feeling of self-value. In addition, every 
single resident supports social justice by giving people with lower 
incomes access to cash-free or money-saving alternatives, e.g., 
borrowing and lending.

Focus on residents/ target group
1. Quality of living improvement
The thermal renovation of the building envelope significantly 
reduces the energy demand of the entire building. On the 
exterior, apart from fulfilling its role as a physical protection of 
the building’s core and an architectural feature, the façade will 
be designed and constructed as an “active” façade,  by actively 
producing, storing, and transferring energy. This activation acts 
to ‘condition’ the existing building whereby heating and cooling 
activities take place. In the interiors, temperature flows of the 
existing radiators can be lowered and the radiators only serve to 
adjust to user-dependent temperature requirements. In poorly in-
sulated buildings, with outdated heating technology, the ancillary 

costs lead to a „second rent“ that not all tenants can afford, with 
tendencies rising. Our façade activation, makes it permanently 
possible to reduce ancillary costs for the building’s residents. At 
the neighbourhood level, the integration of active technologies, 
especially photovoltaics, enables a cost-effective electricity sup-
ply. Energy-efficient building refurbishment contributes to energy 
efficiency and climate protection at the same time.

The integration of community spaces, greenhouses, and roof-
top gardens on the upper floors offer the possibility for private 
and communal activities. Such areas will significantly improve 
recreation and leisure activity offers, while having a positive 
effect on the social cohesion of the residents. Furthermore, green 
roofs offer advantages on an economic, ecological, and social 
level. The surrounding quality of air is improved, because plants 
filter fine dust and convert CO2 into oxygen, thus supporting air 
purification. In addition, greening creates a pleasant and cooler 
ambient climate, because plants absorb sunlight. Green façades 
also reduce noise pollution, by providing a kind of sound absor-
ber between residents and the outside urban environment. Green 
environments, whether they be green façades, roof-top gardens, 
common lawns or parks, provide relaxation and reduce stress, 
which in turn improves people‘s common well-being, while pro-
moting biodiversity. 

Lifts and balconies will be added to the existing building, and the 
entire building and all its flats will be redesigned to be barrier-
free. This will permit residents to be able to remain in the neig-
hbourhood until they are elderly, even if physical limitations arise. 
Adding such facilities will increase user comfort, increase the size 
of required movement areas, while providing more space. Barrier-
free living will also give residents a sense of security, as sills, steps 
and thresholds are removed thus preventing accidents and falls, 
which will make everyday life easier. This will not only benefit phy-
sically-limited residents, but will also increase the quality of living 
for people without physical limitations. Sustainable construction, 
with a long service life, is increasingly becoming standard practi-
ce. Barrier-free construction can also be sustainable, as flats can 
be adapted to the needs of the users and long-term usability is 
thus ensured for all potential residents. The longer a building is 
occupied, the more economical it is in the overall balance.

The sharing concept also contributes to the quality of life, because 
the accessibility of the app and the variety of car-sharing options 
increases living satisfaction. Residents without the necessary fi-
nancial means can also enjoy the benefits of driving, and the oc-
casional loan of a car or bicycle makes everyday life easier and 
increases independence. In addition, the conscience is also rewar-
ded, as each individual resident contributes to producing fewer 
goods and thus saving resources through the shared use of cars, 
bicycles, goods or services.

2. Room program and interior design 
The modular expansion and renovation system “levelup” can 
deliver additional living space with balanced apartment sizes 
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to the neighbourhood. Building and installation time can be 
decidedly reduced with the use of modular-wood construc-
tion. Prefabricated modules arrive at the construction site with 
preinstalled interior fittings and installations even before being 
positioned on site. The size of the modules depends on the trans-
port dimension, which is 3m x 7.5m. The apartments planned in 
our additions of storeys consist of 2 or 4 modules. The number 
of occupants in any given apartment will determine the size and 
usage. However, due to an increased demand for smaller living 
spaces, the focus is on compact floor plans. All apartments in the 
levelup system can be accessed without barriers and the interior 
design can be adapted to the needs of the residents. There is also 
the potential for apartments for caregivers to provide assisted 
living in the neighbourhood. Common spaces are one of the main 
focal points of the addition of storeys, because they are available 
to all residents of the building, and provide meeting spaces, 
studios, quiet areas, and co-working spaces. They can also be ad-
ditionally rented for commercial, communal or private activities. 
Furthermore, roof-top terraces, greenhouses, and gardens will be 
created throughout the addition of storeys and provide spaces for 
relaxation, urban gardening and leisure activities. Above all, this 
will promote social interaction between residents and strengthen 
the sense of community.

3. Scalability  

a) Need for upscaling
Increasing land consumption for settlement and transport 
purposes can be observed in Germany. According to the Federal 
Statistical Office, this area increased by 11,184 km² or 27.7 % from 
1992 to 2019. This corresponds to an average increase of 180 ha or 
almost 2 km² per day. The settlement area alone has expanded by 
40 %. Based on these figures, it becomes very clear that with this 
ongoing urbanisation the demand for usable space is growing in-
creasingly. This highlights, even more than ever, why sustainable 
construction methods that do not build upon undeveloped green 
areas are becoming essential. Available space is an increasingly 
important resource. We have taken these decisive factors into 
account when we designed our modular and adaptable addition 
of storeys and renovation method = levelup system. This revolu-
tionary system is to be constructed on top of a building in the Lud-
wigsfeld neighbourhood of Nuremberg. This particular building 
was chosen for the Design Challenge, because it is representative 
of the predominant building stock built between the 1950s to the 
1970s in Germany. The potential of expanding the levelup system 
is significant and could possibly contribute to a major reduction 
in the current housing shortage. Using the addition to storeys 
methodology could create over 1.1 million housing units on top 
of existing multi-family buildings from the 1950s - 1980s. Using 
existing networks would avert the need to zone for new buildings 
and transport, which would otherwise consume between 10,200 
- 24,600 hectares of undeveloped  area. Our system can also be 
adapted to other building typologies and structures due to its 
modularity, geometry, and adaptability. The range of housing 
typologies and communal areas can be adapted and matched to 

the respective urban quartier. In the context of additions of sto-
reys, office and administrative buildings, as well as multi-storey 
garages can be converted. The primary structure is retained and, 
if necessary, adapted to the special needs of living, commercial, 
or specialty functions. The more reduced the primary structure of 
the existing building is, the more flexible the development of the 
floor plan can become, and the more economical it will be to con-
vert the building to residential use with a modular construction 
method. The high degree of prefabrication of the modular-timber 
construction method also makes low-cost additions possible 
with decisively reduced construction time, which enables more 
favourable project financing options compared to conventional 
renovations. The renewable energy generation of electricity and 
heating or cooling on a neighbourhood level is also scalable as 
needed. For many years, the construction of new residential buil-
dings has been the norm. However, if exceedingly more building 
renovations and refurbishments are realised in the future, addi-
tions to storeys or other types of existing building conversions 
could become the new standard. The basic economic advantage 
lies in the fact that the existing land or building already possess its 
infrastructure. The higher the price of real-estate, the greater the 
economic advantage over new construction. Further potential 
lies in the fact that the energy concept in the flats should be so 
well designed that they can be connected to the existing energy 
system. The success of the energy transition requires not only the 
use of renewable energy, but also lower energy consumption. In 
this aspect the building sector has much untapped potential. New 
buildings already meet the high energy regulations, but existing 
buildings more than often do not. This is where energy-efficient 
renovation comes into play, which, in addition to the positive 
effect on the climate, also has financial advantages and offers 
modern comfort. Renovation can make energy upgrades faster 
and cheaper, while maintaining the same high quality. It is not a 
traditional renovation by craftsmen, but a façade insulation and a 
solar system that produces enough electricity per year to power 
the heat pump. Energy-efficient renovation can be a useful com-
plement to conventional renovation approaches. Economically 
viable renovation solutions must be sought for buildings from the 
1950s to 1970s, because from a social standpoint, rents should 
not continue to increase simply for the fact that buildings are to 
become climate-neutral.

b) Implementation
Implementation requires that the building, and floor plan typolo-
gies thereof, fit to the required levelup apartment configurations. 
The addition to storeys comprises two and a half building levels, 
which are designed as private living spaces, communal lounges, 
and utility spaces that are to be constructed on top of existing 
buildings.

Generally speaking, the planning of a building project, depending 
of course on the scale, has an almost endless list of topics to be 
considered. However, before we present these and the construc-
tion process,  it is important to address some specific, correspon-
ding topics where overlap can occur in the planning process. For 
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a fact, all trades involved on the internal design and planning 
process should coordinate their technical implementation with 
the others. Doing so ensures that all processes and transitions run 
seamlessly, and design and planning mistakes can be avoided 
upfront that will later on affect construction. For instance, when 
planning the façade and timber construction, it is important to 
carry out an exact measurement of the existing building fabric.  
A soil survey should be conducted to ensure that building loads 
can be transferred without issue, because it may also play a role 
for the reinforcement of the foundations. Seeing as the flats in the 
existing building are to remain occupied during the entire cons-
truction phase, it is extremely important to plan and schedule the 
renovation. Proper implementation is crucial to reduce the stress 
on the residents, and to avoid constant disturbances to their daily 
lives. Alternative options and dialogue with residents should be 
sought. In addition, the building should be inspected by fire and 
life safety experts, structural engineers, etc., and expert recom-
mendations and clearances should be issued. The vast number of 
overlapping planning tasks foresee that the construction phase 
is to be divided into step-by-step phases, which will often run 
simultaneously. In our existing building, the structure is almost 
identical to the room layout, so the building project can easily 
be divided into three units, which presents obvious logistical 
advantages for construction. Different trades can work parallel to 
one another and, above all, requirements regarding precipitation 
protection (snow, rain, etc.) and the thermal density of insulation 
and materials can be quickly ensured in each unit. This process 
reduces the noise and dust pollution burden on the residents 
throughout the entire construction phase.  An essential part of 
any major construction or renovation project is the site plan pla-
cement and scheduling for a construction crane, which needs to 
be recalculated and adjusted each time the crane is repositioned. 
In our case, the placement of the crane is only possible on one 
side of the building, because it would otherwise obstruct traffic. 
Attention must also be paid to how the crane’s foundation is to be 
laid out so that the crane can carry the appropriate load. 

The Construction Phase

All the activities in the construction phase can be divided into 
different trades or tasks: 

1. Construction site preparation 
At the beginning of the construction phase, the general contrac-
tor will plan and prepare the building site for construction. This 
involves providing construction containers, sanitary facilities for 
the crew, electricity and water connections, and securing the 
construction site with site fencing, etc. The general contractor 
is responsible for completely cleaning the construction site and 
turning over the finished building. 

2. Civil engineering 
The civil engineers plan and carry out the reinforcement of the 
foundations. Because planned loads cannot be carried by the 
current foundations, the building’s strip foundations must be 

reinforced by an injection process or similar. This should be done 
before the scaffolding is erected to facilitate ease of work. 

3. Crane operation
The crane company is responsible for erecting the cranes 1 and 2 
according to the building schedule, moving them as needed per 
construction phase, and dismantling them after construction is 
completed. 

4. Scaffolding 
Similar to the crane company, the scaffolding company is respon-
sible for erecting the scaffolding, modifying and reassembling it 
based on construction needs and scheduling, and dismantling it 
when the construction is finalized. In our case, the scaffolding will 
have to be moved once per construction phase, as the addition to 
storeys extends beyond the façade of the existing building. 

5. Demolition 
The demolition company is responsible for removing the existing, 
unheated, hip roof before construction, ensuring that the insula-
tion layer of the top floor remains intact, as well as protecting the 
exposed upper floor slab against rain or other forms of precipita-
tion/moisture. The used roof tiles are to be crushed and reused as 
filler for the modular ceilings units in new rooms. 

6. Building construction 
The structural load of the addition to storeys will be partially 
carried by the existent load-bearing structure, in our case ma-
sonry walls, of the existing building.  In order to stabilize these, 
the masonry walls have to be reinforced with the help of ring 
anchors so that the shoring which supports the timber modules 
have a reinforced foundation on which to rest. In addition, the 
construction company has the task  of installing all balconies and 
the staircase cores, including all lifts (elevators). Demolition and 
construction work must also be carried out in order to connect to 
the existing staircases. 

7. Carpentry and timber construction 
The timber construction company will prefabricate, assemble, 
and mount  the required number of individual room modules per 
construction phase.  They will adhere to air and moisture density 
and fire protection requirements. The timber construction com-
pany is also responsible for assembling the roof structure and its 
cladding / waterproofing. After completion, finish-carpentry work 
is scheduled in the erected building shell. 

8. Building technical trades, i.e., mechanical and electrical 
    engineering
These trades are responsible for the connection to utilities in the 
existing building, and the necessary optimisation  or replacement 
of the existing utilities / technology. Mechanical engineering 
trades cover heating,  ventilation, and cooling systems, and their 
testing, etc. Electrical engineering trades cover electrical installa-
tion, connections, dependences, volumes, and testing, etc.. The 
main distribution for mechanical and electrical systems has been 
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planned in conjunction with the building trusses.  A scheduling 
buffer has been planned for any residual work that needs to be 
coordinated with other trades or carried out in later phases of 
construction. 

9. Plumbing / sanitary 
Connection and commissioning of the plumbing and sanitary 
facilities. A scheduling buffer has been planned for any residual 
work that needs to be coordinated with other trades or carried 
out in later phases of construction.

10. Drywall construction 
Remaining work that cannot be carried out in the prefabrication 
phase will be completed subsequently by a drywall construction 
company. 

11. Façade construction
The façade installation requires the prefabrication of wall heating 
systems. Mounting systems are to be attached, on which the 
prefabricated façade will later be hung and mounted. It has been 
recommended by experts that the façade of the addition to sto-
reys be installed first, followed by the new façade of the existing 
building, i.e.: top to bottom, in this order. This protects the lower 
façade from any falling parts and makes it easier to anchor the 
scaffolding to the existing building for the ‘over-head’ construc-
tion. 

12. Painting
Once the shell of the building has been completed, the painting 
company can paint all the finished areas, such as the renovated 
staircases. 

13. Interior fittings / finishing
Before the building can be handed over for occupancy, interior 
fitters will install any built-in or pre-mounted furnishings, appli-
ances, equipment, and devices.
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Figure 1: Small-scale population forecast 2006 - 2025
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Figure 3: Urban Issues & Goals
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38.1. Communications sub-report

Over the past two years, the team first intensively analyzed the in-
itial situation, derived the vision and positioning of the concept, 
and then developed and implemented communication actions for 
various target groups. The key messages were implemented in the 
website, social media and audio-visual presentation. The commu-
nication planning has been further developed and concretized in 
recent months.

38.2. Analysis

In Germany, three quarters of the population already live in big 
cities. In the coming decades, this proportion is expected to in-
crease to 85%. Urbanization is one of the megatrends of our time. 
Especially the younger people (20-40) we expect are moving to the 
big cities. But the proportion of the population over 65 years of 
age will also grow to 20% by 2040. This means that the number of 
single-person households will rise significantly - in 2040 one out of 
four people will live in a single household. This leads to housing 
shortages and as a consequence rents have risen by almost 80% 
from 1990 to 2019. In cities 2.5 million low-income households will 
have to be provided with housing. (Bloeckler, 2018). 

But space is limited! Our main challenge is that 43% of residential 
buildings in German city centers were built between the 1950s and 
1970s. Most of them are in dire need of renovation, because they 
consume too much energy than they should, 75% of all buildings 
are classified as energy inefficient.

So, the demand for affordable, attractive, and sustainable urban li-
ving space is growing, especially for low-income, young and older 
single households.

In future, environmentally oriented building renovation and social 
housing will be strongly promoted by state-run programs. (bayern-
labo.de, Federal Ministry for the Environment, 2019) The creation 
of energy efficient rental housing and attractive concepts is there-
fore very interesting for housing associations and the construction 
industry.

The team has intensively dealt with the opportunities and risks 
in the market for inner-city housing construction, as well as the 
strengths and weaknesses in Germany.

These aspects are summarized below in a SWOT analysis:

Strengths
• Most economically powerful country in the EU
• High average income and high standard of living
• Good labor market
• High educated and well-trained professionals
• Statutory social assistance

Weaknesses
• High stock of 43% buildings in Ger-man city centers were built 

be-tween the 1950s and 1970s 
• 75% of all buildings are classified as energy inefficient
• Lack of barrier-free housing
• Space for new buildings is limited

Opportunities
• Urbanization as a megatrend
• Especially young people (20-40 years) move to big cities 
• Income inequality gap be-tween rich and poor is growing 
• Energy turnaround by 2050: goal of a climate-neutral building 

stock and the supply of renewable energies
• Support for renovation and modernization from government

Threats
• Housing shortage
• Sharp rise in rents. But rent brake is supposed to slow down 

rent in-creases 
• High political requirements for the energy efficiency of buil-

dings
• Demographic change - high proportion of people over 60

Due to our high competence in the field of sustainability and our 
already gained experience in SDE2010, we are able to develop a 
demand-oriented concept for the extension / refurbishment of old 
buildings for young and older residents.

38.3. Strategic planning

As the analysis has shown, there is a great need for adding floors 
to older buildings. The team at the Technical University of Rosen-
heim is pursuing the goal of creating additional living space in city 
centers by modernizing, upgrading and adding storeys to existing 
buildings from the 70‘s-90‘s.

Modular timber construction creates additional, cost-effective and 
flexible living space without having to build on greenfield areas, 
which is so important for the town‘ s landscape. A major feature of 
modular construction is that living spaces can be flexibly adapted 
to the individual requirements to different phases of life demand.
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Figure 1 – Concept of modular construction adapted on life cycle:

Our design considers different households with socially disadvan-
taged backgrounds and integrates them into a common living en-
vironment.

a) Communication objectives

Our main communication goals - based on the AIDA formula - are:

AIDA Objectives of communication

Awareness • to draw attention to our concept 
• to build awareness of the social 

and ecological effects of buil-
ding measures

Interest • to arouse interest in the 
individual characteristics of 
the concept through providing 
knowledge about the core 
idea and the specifics of the 
technical details, the design 
and construction and about the 
possibilities of energy-efficient 
and low-cost housing

• to create a positive image of the 
Rosenheim design and sympa-
thy for the team

Desire • to trigger enthusiasm and 
motivation for energy-efficient 
building pro-jects

• to awaken the interest to visit or 
sponsor the project or even to 
live in the apartments 

• to show the advantages of the 
concept

Action • to initiate the visit of SDE 
Wuppertal

• to win construction projects and 
future customers or users

Depending on the target group, different goals are in the foreg-
round. A detailed analysis of the target group in the next topic ma-
kes this more obvious.

b) Target groups and analysis of their needs and requi-
rements

Different target groups of communication were identified to whom 
our team shall address the project and idea of the concept. 

1. Visitors of the SDE area in Wuppertal: for example, pupils (chil-
dren and youth), students, professionals, experts, and general 
public. 

2. Publicity at the locations Rosenheim and Wuppertal 
3. Students and lecturers at the Rosenheim Technical University 

and other universities
4. Customers in the construction industry, for example owners 

and investors, architects, project developers, housing asso-
ciations, building contractors, municipal authorities, building 
inspection authorities, experts, companies, and suppliers

5. Tenants and buyers (end users) of apartments in city centers. 
A detailed analysis of the structure and needs of existing resi-
dents in older existing buildings can be found in Report

6. Sponsors, for example, service providers or suppliers from the 
construction industry or other financial sponsors of the uni-
versity

The target groups differ in terms of their needs, interests and me-
dia use and must therefore be ad-dressed differently. The follo-
wing table lists the needs and usage channels of the target groups.

1.      Visitors of the SDE area 

a)      School classes and families

Needs of Target Group:
• Learn about sustainability in an easy way
• Entertainment and Excitement
• Pleasant leisure activities

Goals of our Communication:
• to draw attention to our concept 
• to build interest to the social and ecological topics 
• to entertain the visitors and trigger enthusiasm 
• to create a positive image of the Rosenheim design and team
• to initiate the visit of Rosenheim project at the SDE Wuppertal
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Measures of the Communication:
• Do it yourself activities (build your own home with small 3D 

printed modules
• Quiz about sustainable living
• Guided tours and workshops (personal and digital)
• Digital simulation of flexible living concepts and animated 

studies and models.
• Posters 
• Events 

b) Professionals and Students

Needs of Target Group:
• Inspiration for future living concepts 
• Information on innovative technologies in the field of sustai-

nability 
• further information about innovations

Goals of our Communication:
• To draw attention to our concept 
• To build interest to the social and ecological topics 
• To generate viral communication and recommendation
• To create a positive image of the Rosenheim design and team
• To initiate the visit of Rosenheim project at the SDE Wuppertal

Measures of the Communication:
• Guided tours and workshops (personal and digital)
• Digital simulation of flexible living concepts and animated 

studies and models.
• Posters 
• Events 

2. Publicity at the location Rosenheim

Needs of Target Group:
• Inspiration for future living concepts 
• Information on innovative technologies in the field of sustai-

nability 
• Information about the Rosenheim team

Goals of our Communication:
• to draw attention to our concept 
• to provide knowledge about the core idea and the specifics 

of the concept
• to create a positive image of the Rosenheim design
• to initiate the visit of Rosenheim project at the SDE Wuppertal

Measures of the Communication:
• Public Relations
• Social Media
• Website
• Guided tours and workshops

 3. Students

• Inspiration for future living concepts
• Identification with their work
• Get to know sustainable ways of living

Goals of our Communication:
• Generate enthusiasm among students
• To draw attention to our concept
• Spread our idea of sustainable living 

Measures of the Communication:
• Social Media
• Posters
• Events at the location Rosenheim
• Tours thru our HDU

4. Sponsors

Needs of Target Group:
• Positioning as an innovative company compared to the com-

petition 
• Get in contact with market partners / customers via the uni-

versity network
• Joint development and market testing of innovations 
• Implementation and publicity of innovative construction pro-

jects 
• Access to professors and motivated students

Goals of our Communication:
• to draw attention to our concept and team
• to arouse interest in the characteristics of the concept and the 

individual specifics 
• to create a positive image of the concept and the team
• to convince of the advantages of the concept and team
• to win new sponsors and get as much material and personal 

support as possible

Measures of the Communication:
• Brochures and website content for sponsors 
• Integration of company logo online and offline channels
• Joint articles and presentations at trade fairs

Descriptive sponsorship Manual (see appendix)

5. Customers in the construction industry

Needs of Target Group:
• Innovative solutions for additional living space 
• Cost-effective and fast implementation of construction pro-

jects
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• Positioning as an innovative company 

Goals of our Communication:
• to draw attention to our concept 
• to build awareness of the social and ecological effects of buil-

ding measures
• to arouse interest in the individual characteristics of the con-

cept 
• to convince of the advantages of the concept
• to win customers for construction projects

Measures of the Communication:
• professional article
• Fairs / Exhibitions
• Lectures
• Visits to building projects

6. Tenants and buyers

Needs of Target Group:
• Modern and comfortable living
• Feel good
• Affordable living space that adapts to changing phases of life
• Saving energy

Goals of our Communication:
• to draw attention to our concept 
• to build knowledge of the ecological effects 
• to arouse interest in the characteristics of the concept 
• to convince of the advantages and trigger enthusiasm for the 

concept 
• to awaken the desire to live in the apartments

Measures of the Communication:
• Website
• Events 
• Brochures
• Visits
• Social Media

c) Messages: Vision and positioning our  
                          communication

Our Vision is:

To create sustainable, climate-neutral and affordable housing 
that adapts to different building types and sizes, as well as to 
the individual lifestyles and needs of different population groups 
(social diversity) through flexible use of standardized modular 
construction.

Allow the details of interior design and technology to enhance 
daily lives and the environment!

Add storeys on top of buildings so that undeveloped land can 
remain “green”. 

Improve the energy efficiency of entire buildings and enhance 
German city centres architecturally, aesthetically, and socially.

Our vision and core message of communication is:  
levelup … your living!

Our communication strategy also includes these additional 
focal points:

1. levelup … your building

Cost-effective addition of stories using prefabricated, standard-
ized, wood construction elements with attractive architecture. The 
innovative und barrier-free interior offers many conveniences and 
high functionality.

2.  levelup … your sustainability

Within the framework of holistic planning, the individual planning 
components that address sustain-ability are interlinked. Natural 
resources and ecosystems must be protected, and the health and 
well-being of animals, humans, flora and fauna must be improved.

3.  levelup … your comfort

For the provision of indoor comfort, climatic conditions and func-
tionality are vital to increase the personal well-being of the resi-
dents and their user satisfaction.

4.  levelup … your technology

The challenge is to find the most efficient energy concept in or-
der to realize a carbon neutral building with a low level of energy 
demand. This will be realized by the use of photovoltaic and solar 
thermal systems, intelligent building automation and other inno-
vative systems.

5.  levelup … your community

Residents in different phases of life live together and form a com-
munity that supports each other by sharing services and goods. 
Green community areas on the roof and sharing concepts streng-
then the feeling between neighbors.
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A logo and corporate design were developed for this positioning 
and implemented in all communication media.

Depending on the target group, different messages are given prio-
rity. The contents of „levelup ...your community“ and „...your com-
fort“ are particularly relevant for communication with visitors of 
the SDE and users or residents of the flats. Information on „levelup 
... your technology“, „ ... your sustainability“ and „...your building“ 
are more relevant for the target groups Universities, Sponsors and 
Customers in the construction industry. The tonality of the com-
munication is also different - depending on the target group, it is 
either informative (specialist audience) or entertaining (especially 
visitors, the public and students).

d) Online Strategy:

The communications team has developed and implemented an 
online strategy with a website and a detailed social media strategy 
over the last few months. Target groups are primarily the public, 
sponsors and the students and lecturers of the TH Rosenheim. The 
goals are to provide information about the basic concept and the 
work in the individual teams as well as to create sympathy and 
enthusiasm for the concept.

The website can be found under the following URL: 
https://levelup.nicepage.io/Home.html

Social media channels are used to generate interest, provide in-
formation and insights into the over-all project and trigger sympa-
thy for the team. With the help of an editorial plan, the team has 
structured and planned the content to be shared for each channel. 
The following channels were selected to expand the social media 
presence:

LinkedIn: www.linkedin.com/company/levelup-rosenheim
Facebook: https://www.facebook.com/leveluprosenheim/
Instagram: https://www.instagram.com/levelup_ro/

38.4. Operative planning

The communications team has developed and implemented an 
online strategy with a website and a detailed social media strategy 
over the last few months. These measures have always been strict-
ly adapted with our Corporate Identity. (See Appendix )

Target groups are primarily the public, sponsors and the students 
and lecturers of the TH Rosenheim. The goals are to provide in-
formation about the basic concept and the work in the individual 
teams as well as to create sympathy and enthusiasm for the con-
cept.

In addition, experts, sponsors, and the construction industry were 
addressed via numerous presentations, technical articles, a regu-
lar newsletter and visits to trade fairs. The public in Rosenheim and 
Bavaria was reached via events and reports in the regional press. 
Visitors in Wuppertal are addressed via multimedia information. 
These measures can be found in the Social Awareness section.

All measures are presented below:

Also see appendix – Table 1

a) Website

The website is intended to present basic information and news ab-
out our project to all target groups and will be updated 
regularly.

Figure 1 – Website levelup

The homepage consists of a total of seven components:

1.  In „Home“, after a short introduction, our vision is clarified, 
and our visitors will get a first impression of the concept with 
an image of our HDU.

1. Since January 2022 we have integrated a pop up window on 
our homepage, which leads the visitors to our subpage ‚‘HDU 
Construction‘‘. On the subpage our HDU is presented first and 
in the further course a gallery to our construction site diary is 
presented.

https://levelup.nicepage.io/Home.html 
http://www.linkedin.com/company/levelup-rosenheim
https://www.facebook.com/leveluprosenheim/
https://www.instagram.com/levelup_ro/ 
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2. Projects“ shows impressions and information about the pro-
ject from Rosenheim from the SDE 2010 in Madrid and our 
progress to the current competition.

3. In the section „teams“ our team leaders are introduced with 
the respective area of responsibility, possible job offers are 
shown and all other team members are presented.

4. In „Partners“ our sponsors with their logos find a place. In ad-
dition, the advantages that can be achieved through a part-
nership are listed here. 

5. Communication“ contains the current press kit, our remai-
ning social media channels, our interview „meet the teams“ 
and a small picture gallery.

6. In „University“ you will find a short description of our universi-
ty also with a picture gallery.

7. Contact“ offers the contact information of our main contact 
persons and a map of the TH Rosenheim.

b) Social Media 

Our social media channels are intended to inform various target 
groups about current topics, generate interest and provide insights 
into the overall project. In addition, the aim is to create awareness 
of the social and ecological impact of construction measures and 
to generate enthusiasm and motivation for energy-efficient cons-
truction projects.

Accordingly, we have aligned our social media concept on Instag-
ram, Facebook and LinkedIn:

• Instagram:
On Instagram, the content is a combination of official pictures 
and insights into the daily project life of the team members. Sin-
ce Instagram is a very visual platform, the texts are deliberately 
kept very short.

Figure 2 – Instagram Profile levelup

• LinkedIn
We use LinkedIn primarily to reach out to our existing sponsors 
and partners, but also to make the construction industry aware 
of our project. The posted content includes especially events or 
reports, but also models and progress of our project.

Figure 3 – LinkedIn Profile levelup

• Facebook
The content shared on Facebook is a mix of Instagram and Lin-
kedIn. We work with more factual and detailed texts to reach not 
only students with our posts, but also our sponsors, the construc-
tion industry, and future tenants and buyers of the apartments.
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Figure 4 – Facebook Profile levelup

c) Video/Youtube Channel

For the distribution of our image films, which present our vision, 
our building project, and our team, we have decided to create our 
own YouTube channel.

With our image video we want to convince new sponsors but also 
our current partners, the students, and lecturers as well as the pu-
blic of our project.

The video consists of three parts, at the beginning and at the end 
our team members are introduced.

In the main part you can see an animation that explains our vision 
and our concept and a drone video, which should illustrate our 
idea of the life cycle model emotionally.

d) Newsletter: 

With our newsletter we want to address our partners and spon-
sors.

From now on, these target groups will be regularly informed about 
our project progress and work results. Our newsletter will refer to 
the main milestones in our interdisciplinary teamwork.

The structure will be based on the different disciplines of the com-
petition, introducing our team‘s visions, and briefly presenting 
work results and outlooks.

The first newsletter referred to our updated image film, our loca-
tion at the competition site in Wuppertal, and the introduction of 
our current team members.

Each newsletter also refers to our website and our social media 
channels such as Instagram, Face-book, LinkedIn and YouTube.
The plan is that in the future anyone can sign up for the newsletter 
via our website.

e) Podcast:

So far, we were allowed to participate in two individual podcasts 
as invited guests.

In the first audio podcast, we were able to present our project par-
ticipation in SDE21 on RO-LIP Ra-dio at TH Rosenheim in general. 
This was a live recording, which can also be listened to on Spotify 
afterwards.

In the second podcast we got the opportunity to accompany the 
kick-off event of the podcast series ‚Talent Talk‘ of the Holzbau-
netzwerk Deutschland. There we were able to present our innova-
tive levelup guiding ideas in architecture and construction.  

f) Public Relations

(Press, Radio, TV): In total we have published four articles (14th 
June 2020, 30th September 2020, 3rd March 2021, 28th January 
2021) in the regional newspaper (Oberbayerisches Volksblatt) for 
the city and district of Rosenheim, and a few more articles are 
planned for the competition final. About 40.000 copies were sold 
per article, with each copy being read by an average of 3.51 rea-
ders. As a result, we have achieved a very large regional audience 
and attention, which has been reflected in several e-mail enqui-
ries. In addition, several spin-offs have published articles about 
our participation in the SDE 21/22, including the Rosenheim Jour-
nal or the Samerberger Nachrichten with a reach as far as the Aus-
trian region. Also, we participated in a podcast (27th of May 2021) 
of the Technical University of Applied Sciences Rosenheim. There 
we were able to communicate our project to the entire university 
family (potential audience of 6.383 students and 568 employees) 
in a 1-hour live interview. The recordings are now available to the 
public on Spotify. Through this event, we experienced a very high 
interest within the university. We were also invited by the German 
Timber Construction Network to a podcast (4th June 2021) for the 
“Young Talents” kick-off event. The one-hour recording is publis-
hed nationwide and promoted on the organiser’s social media. 
Shortly before the event in Wuppertal, we will again be invited to 
a podcast in this forum. By doing so, we hope to attract national 
attention and interest in our project, as well as new contacts to 
partner and sponsors from the timber construction business. In 
September 2021, we gave a keynote speech about our participa-
tion in the Solar Decathlon Europe 21/22 at the Forum Neue Ener-
giewelt in Berlin, the leading conference for renewable energies, 
and presented our visions, ideas and competition entry. Under the 
topic visionary science, we have given the final lecture 

https://www.ovb-online.de/rosenheim/rosenheim-stadt/wissenschaft-sich-hochschule-rosenheim-wettbewerb-solar-decathlon-europe-2021-13797589.html
https://www.ovb-online.de/rosenheim/rosenheim-stadt/wissenschaft-sich-hochschule-rosenheim-wettbewerb-solar-decathlon-europe-2021-13797589.html
https://www.ovb-online.de/rosenheim/rosenheim-stadt/technische-hochschule-rosenheim-wettbewerb-solar-decathlon-europe-auf-2022-verschoben-90057351.html
https://www.ovb-online.de/rosenheim/landkreis/mehr-wohnraum-fuer-weniger-geld-rosenheimer-studenten-wollen-nachhaltiges-konzept-kreieren-90228009.html
https://www.ovb-online.de/rosenheim/landkreis/endspurt-fuer-das-projekt-der-th-rosenheim-im-wettbewerb-solar-decathlon-europe-91265793.html
https://www.ovb-online.de/rosenheim/landkreis/endspurt-fuer-das-projekt-der-th-rosenheim-im-wettbewerb-solar-decathlon-europe-91265793.html
https://www.samerbergernachrichten.de/richtfest-bei-th-rosenheim-solar-decathlon-europe-21-22/
https://www.samerbergernachrichten.de/richtfest-bei-th-rosenheim-solar-decathlon-europe-21-22/
https://ro-lip.th-rosenheim.de/ro-lip-radio/
https://holzbau-netzwerk.de/
https://open.spotify.com/show/3JQvRf8FO7btgKy3tId8kW?si=XevuGNIKToCdPbDmP99-GA&nd=1
https://open.spotify.com/episode/7jbgurtuZd9il9ptw382LY
https://www.forum-neue-energiewelt.de/servicenavigation/cookies-zulassen?no_cache=1&tx_mpccookie_pi1[action]=index&tx_mpccookie_pi1[controller]=OptIn&tx_mpccookie_pi1[target]=https://www.forum-neue-energiewelt.de/&type=5860&cHash=0761d19033d82732bc748c79ccfbaa67
https://www.forum-neue-energiewelt.de/servicenavigation/cookies-zulassen?no_cache=1&tx_mpccookie_pi1[action]=index&tx_mpccookie_pi1[controller]=OptIn&tx_mpccookie_pi1[target]=https://www.forum-neue-energiewelt.de/&type=5860&cHash=0761d19033d82732bc748c79ccfbaa67
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in front of several hundred people and gained very high interest. 
In addition, our partners have published several articles (Vela So-
laris, ALPI_Software, Sparkassen-Stfitung, Energie-Zukunft Rosen-
heim, Staatsministerium für Wohnen, Bau und Verkehr) about our 
participation, where we hope to reach an international audience 
(further Information at CESA-Implementation List). Moreover, we 
show the intensive and close cooperation in the competition with 
our partners and hope to gain new sponsors from research and 
industry. Through our communication measures, we were able to 
attract more than 70 partners and sponsors. Television accompa-
nied us during the construction of the HDU and the topping-out 
ceremony. The RFO (Regional Fernsehen Oberbayern) has broad-
cast a report on TV about this. We are currently working in close 
cooperation with the Bayerischer Rundfunk on a TV-report entit-
led „Building without concrete“, in which our project will be pre-
sented. The film will be shown on TV in May 2022.

g) Brochures: 

For environmental reasons, we keep print media relatively low. 
However, in summer 2020 we distributed a sponsor flyer (approx. 
300 copies) at the university and potential companies to promote 
sponsor acquisition. We also distributed a total of 400 Press Kits 
to partners from industry and research in 2021. However, digital 
media are sent out as a preference.

h) Professional articles: 

In the journal “Sonnenenergie” the levelup team initiated a series 
of articles for all German teams participating in the competition. 
The main aim is to present the teams and their visions and to 
publicize the Solar Decathlon. Together with the other German 
teams, further joint article series will be published in other jour-
nals (architecture, timber construction, building physics, energy 
technology, …) in the future in order to reach a wide range of spe-
cialists audiences. Innovative, sustainable and transferable ideas 
and solutions will be presented. The aim is to appear in public 
together as “Team Germany”. In the besides, several articles have 
already appeared in trade journals such as Bauphysik, Campus-
hunter and Haus & Grund Wuppertal. We are especially proud that 
the very renowned Detail-Verlag has reported about our project! 
Currently we are planning a scientific book about the participation 
of the seven German teams in the competition. The book is open 
access and will be published in autumn 2022. Also the organizers 
are planning a book and a booklet about the participation of all 18 
teams in the competition.

i) Events: 

We participated in the digital conference “PV-Symposium”. The 
conference took place from 18th – 21st May and on 25th/26th May 
2021. The levelup team published their results (CO2-neutrality and 

plus energy through renovation and addition of storeys in urban 
areas: concepts for Solar Decathlon Europe 2021/22) at the confe-
rence in form of a scientific poster and an article in the conference 
proceedings. In addition, our poster was presented to the audien-
ce during a live poster-session (about 350 participants). 

On 22nd and 23rd September 2021 we gave a keynote speech on 
visionary science to an audience of several hundred participants 
at the Forum Neue Energiewelt in Berlin / Germany. We also had 
an exhibitor booth at this conference and represent our levelup 
team and concept.

In the meantime, we were co-organizers at the 3rd Rosenheim Cli-
mate Spring and the 29th annual conference of the Bavarian Solar 
Initiative Working Group (Arbeitsgemeinschaft Bayerischer Solari-
nitativen, ABSI) with over 750 participants. There we led a presen-
tation session on building integrated photovoltaics and the Solar 
Decathlon-competition, were we also presented our competition 
entry.

In January, the modules were manufactured and delivered to the 
construction site at the university. On January 23, a large topping-
out ceremony was held with 150 participants from the university 
(students and faculty), the city of Rosenheim, Sponsors and Ba-
varian politics.  Several reports appeared in the local press on the 
event, the positioning of the building and the topic of sustainable 
construction.

j) Fairs/Exhibitions:

Due to the Corona pandemic, it has not been possible to partici-
pate in a fair so far. Future participations will be planned. After the 
end of the competition final, the architectural models and compe-
tition results shall be presented in fairs and exhibitions.

https://www.velasolaris.com/levelup-mit-polysun/
https://www.velasolaris.com/levelup-mit-polysun/
https://de.alpi-software.com/news/th-rosenheim-setzt-caneco-im-solar-decathlon-europe-wettbewerb-ein.html?utm_source=google&utm_medium=cpc&utm_campaign=DE-Logiciel-Caneco&gclid=CjwKCAjwrPCGBhALEiwAUl9X0ydSsQAux_zdFMHJ8xS1YdkcK1mVO6wTd7maZ-b1GGWg8xZHJ-TwTRoC8a0QAvD_BwE
https://www.sparkassenstiftung-zukunft.de/projekte/foerderung-eines-studentischen-teams-der-technischen-hochschule-rosenheim-solar-decathlon-2021-22hule-rosenheim-nimmt-am-solar-decathlon-2021-22-teilewerb-solar-decathlon/
https://ezro.de/2021/02/23/teilnahme-der-technischen-hochschule-rosenheim-am-solar-decathlon-europe/
https://ezro.de/2021/02/23/teilnahme-der-technischen-hochschule-rosenheim-am-solar-decathlon-europe/
https://www.stmb.bayern.de/med/pressemitteilungen/pressearchiv/2021/30/index.php
https://www.detail.de/artikel/eine-zukunft-fuer-den-bestand-6-projekt-levelup-der-hochschule-rosenheim/
https://www.forum-neue-energiewelt.de/servicenavigation/cookies-zulassen?no_cache=1&tx_mpccookie_pi1[action]=index&tx_mpccookie_pi1[controller]=OptIn&tx_mpccookie_pi1[target]=https://www.forum-neue-energiewelt.de/&type=5860&cHash=0761d19033d82732bc748c79ccfbaa67
https://www.th-rosenheim.de/die-hochschule/aktuelles/details/rosenheimer-klimafruehling-verdoppelt-teilnehmerinnenzahl-3217/
https://www.th-rosenheim.de/die-hochschule/aktuelles/details/rosenheimer-klimafruehling-verdoppelt-teilnehmerinnenzahl-3217/
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38.5. Implementation, Assessment 
           / Controlling

The following table shows how often our activities were used over 
time:

Also see appendix – Table 2

The implementation success of the measures is regularly monito-
red.

a) Website:

Google Analytics has been used to analyze the website since 05 
June 2021. Since that time, the following statistics have develo-
ped. 

Due to a programming error, no new reports came from Google 
Analytics in the period from January 2021 to December 2022. Sin-
ce January 2022, our website has been analyzed by Google Analy-
tics again.

In total, there were about 2.873 page views during a period of one 
year, with „Home“ with 846, „HDU Construction“ with 307 and 
„Teams“ with 240 clicks representing the pages with the most in-
teractions.

Our goal is to further increase the interactions. This will be gene-
rated via increased use of newsletters and social media activities.
The analysis of users by origin shows that our website has been vi-
sited from people from all over the world: Germany, United States, 
Austria, Finland, France and Italy.

b) Social-Media:

We have created a rough editorial plan for all our social media 
channels based on the milestones. This should help us to focus on 
the facts of our project and the competition from now on. We want 
to explain to our subscribers as clearly and simply as possible the 
connection between the Design Challenge and the Building Chal-
lenge. But also the background, e.g. to our existing building or to 
our vision should be clearly communicated.

The insights of the respective platform were used to evaluate the 
social media profiles. These provide information on the develop-
ment of subscribers, reach and impressions for a limited 

k) Lectures: 

Several lectures have already been held to inform the sponsors 
about the project development. In addition, presentations were 
held in front of students to find new team members. As part of last 
year’s in-formation day at the university, the Solar Decathlon was 
also presented to school groups in form of online lectures. Within 
the topping-out ceremony of our House Demonstration Unit we 
held a lecture in front of politicians, press and sponsors.

l) Posters:

We published a scientific poster at the PV-Symposium in 2020. No 
further conferences were held due to the Corona pandemic. Ho-
wever, after the competition finals, the results will be presented 
in the form of posters at various conferences and symposiums. In 
addition, some team posters were spread on the campus of the 
TUAS Rosenheim to raise awareness.

m) Visits to building project: 

The interior design course and engineering students took a clo-
ser look at the HDU from our entry in the Solar Decathlon Europe 
2010, which is currently being used as a hotel room by the B&O 
Group in Bad Aibling. The aim was to get an impression of the 
quality, quantity and function of the HDU. The information will be 
used as a basis for further interior planning. Further visits with ot-
her student groups and school classes are planned. 
The new House Demonstration Unit will be set up on the campus 
of the university in Rosenheim after the end of the competition. 
The rooms will be used by the family office there. In addition, the 
HDU will be used for teaching in the construction-related courses 
of study, as well as being accessible for further research.

n) Guided tours and workshops:

The construction site is protected by a large pavilion. Since the big 
topping-out ceremony event, this has housed an exhibition with 
posters and material demonstrations for all interested visitors. In 
addition, on the scaffolding of the pavilion large posters with a QR 
code is attached, through which one can access the website with 
all the information.

After completion of the building in April, guided tours for school 
classes and public lectures on the topic of sustainable construc-
tion are planned.
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period of 30 days. In order to obtain an overall picture of the de-
velopment, monthly excerpts of the insights were generated.  

• Instagram
Compared to last time, we gained 100 new subscribers. Currently, 
539 profiles follow us on Instagram. In the last 90 days we reach 
an average of 4.135 accounts through posts. Stories have a reach 
of 654 accounts. Our posts generate around 7.619 impressions. 
This means that we were able to achieve an increase of 26,7% 
compared to last time as well. 

In December 2021 we implemented a ‚cut‘ on our profile. This 
also includes that since then only facts about our project and our 
construction progress are displayed in the feed. Current happe-
nings like events, newspaper articles or similar will be published 
in the stories. The goal is that visitors who visit our Instagram 
page should immediately recognize what we are working on. 
They should be able to see images of our renderings or our exis-
ting building and clearly understand the context of the design 
and building challenge.

• LinkedIn
Compared to last time, we gained 122 new subscribers. Currently, 
306 profiles follow us on LinkedIn. Our posts generate an average 
of around 3.288 impressions in a period of 30 days. 

• Facebook
The Facebook page has 96 likes and 104 subscribers
We already published 113 posts on our page. As described in the 
Instagram section, we also made a similar „cut“ on Facebook.

c) Newsletter:

Since June 2021 we already send out five Newsletters. We are 
planning on sending one Newsletter each month.
So far, we have 83 Sponsors and partners in our e-mail distribu-
tion list. In average 50% of recipients have opened our newslet-
ter at least once so far, with an average of 7 clicks per recipient. 
We have linked in our newsletter: our website, the website of our 
university, our current image film and our social-media channels. 
Our website and our current image film have been accessed most 
frequently.

d) Press:

You can find all our Press publications in appendix Table 3.

e) Events:

You can find all events we participated in appendix Table 4.

38.6. Education Sub-Report

a)  Education Analysis

Together with students, professors and staff, TH Rosenheim have 
developed a set of guiding principles designed to strengthen our 
members’ community spirit, sense of identification with the uni-
versity and readiness to take on responsibility. The SDE and its in-
novations blend perfectly into the guiding principles.

1. Educational principle: We base our teaching on science and 
     business

We offer our students forward-looking practical training with a fo-
cus on society and the world of work. TH Rosenheim has excel-
lently equipped workshops and laboratories, which are intensive-
ly used for teaching and research. The construction of prototypes 
and „research-oriented teaching“, are integrated into our curricu-
lums wherever possible. Projects are regularly carried out with and 
for external clients/partners, but always with a focus on freedom 
of teaching and research. The SDE takes students from their desks 
into the physical world of human interactions and construction, 
solving real world problems and therefore fits perfectly into the TH 
Rosenheim educational principles.

2. Future: Innovation drives the future, inspiring our action

Quality in teaching and research is our highest priority. We are 
keen to experiment and dare to be imaginative. With creativity and 
risk appetite we offer an environment in which good ideas are qui-
ckly put into practice. We make use of the diversity of our degree 
program in an interdisciplinary manner.

The range of innovative program offered at TH Rosenheim conti-
nuously expand, including “Applied Psychology” or “Energy & Buil-
ding Technology” and may more. Therefore, TH Rosenheim has 
the necessary specialist areas to successfully carry out topics of 
urban transformation addressed in the SDE or comparable com-
petitions.

To ensure quality in teaching and research TH Rosenheim main-
tains close cooperation with the regional economy and research 
institutions – at the SDE for example with the Rosenheim 
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Institute for Window Technology (ift), German Sustainable Buil-
ding Council (DGNB) and Bavarian politics, in order to be on the 
cutting edge of research and to assure the practical and social re-
levance. Furthermore, three of the five main interdisciplinary re-
search areas of TH Rosenheim ideally suit to the SDE topics:

• „Bioeconomy, Wood Technology and Bio-based Materials”: A 
focus is set on circular bioeconomy with the topics of chemi-
cal wood technology, recycling technologies and the entirety 
of the wood cascade. 

• “Health, Social Change and Well-being”, investigates different 
aspects of our hu-man being. A focus is set on measures of 
preservation and rehabilitation of health (including barrier-
free building)  and for a mental well-being, particularly, for a 
transforming society. 

• “Building Construction, Planning and Energy” investigates 
different aspects of the key topic building construction; from 
planning, implementation, and energy supply, up to living 
(e.g. age-appropriate). With a focus always set on sustainabi-
lity.

• Ideas generated within the SDE will be used by other research 
projects and might lead to further third party funded research.

3. communication: we talk to each other

Communication between ourselves and with the outside world is 
characterized by transparency and openness, participation and 
cooperation. These are principles that all members of our univer-
sity are obliged to follow. Our university serves regional develop-
ment through its implementation of re-search and development, 
knowledge and technology transfer.

Communication is an important part in the SDE and comparable 
competition. The chances for TH Rosenheim, especially the gain 
in know-how and positive advertising for students, teachers and 
ex-ternal partners are estimated to be very high. The SDE 2021/22 
offers the ideal chance to get attention far beyond the region, the-
refore newspaper articles and TV reports are planned throughout 
the SDE. Furthermore when solving SDE topics we follow a parti-
cipatory research approach and hence intensify commination, e.g. 
with surveys and workshops with Siedlungswerk Nürnberg and 
their residents.

4. A learning university: We improve through learning

Each of us strives to learn continuously and we pass our know-
ledge and our experience on to others. We want to recognize new 
opportunities more quickly and focus our solutions, organization 
and actions accordingly. We want to create a regional knowledge 
network in which everyone gives and takes. Our goal is bringing 
together the right partners from private and public sector and faci-
litating synergies for technological and social progress.

The SDE offers an abundance of possibilities for knowledge crea-
tion and transfer. Project partners offer trainings, not only to our 
students (e.g. DGNB training) but to all partners included in our 
SDE network. Furthermore all TH Rosenheim students should 
have the opportunity to deal with the topics of the Urban Solar 
Decathlon from their bachelor studies to their doctorate.

5. Society: We have a social responsibility

We help to improve education and training through our know-
ledge and solutions. We are committed to the responsible use of 
natural resources. Gaining a qualification based on knowledge sa-
feguards the future of our staff and our students.

We believe that all students should think about the social and eco-
logical impact of their work as well as reflect on society and poli-
tics. The SDE provides students and professors a space to discuss 
the big questions about future living, ask questions every student 
should ask about a life/a world worth living (in) and make expe-
riences that everybody should experience firsthand.

The following table shows a SWOT analysis regarding SDE tea-
ching.

SWOT analysis regarding SDE teaching:

Strengths:

• Variety of study program with a focus on SDE topics
• well-developed educational concepts  
• professors with good business contacts
• high number of students with vocational educational training 

back-grounds / practical experience
• part time program: students from the field bring their expe-

rience to TH Rosenheim and put their newly acquired know-
how back into practice

• different knowledge transfer formats

Weaknesses:

• 3 different campus´ with apx. 70km distance
• Space shortage within the university (laboratories, project of-

fice, construction space)
• Covid restriction in (distance / hybrid learning instead of 

hands-on social learning)
• State funded basic equipment
• professors with high teaching load (18 SWS)

Opportunities:
• positive advertising for students, teachers and external part-

ners through the SDE
• Interdisciplinary cooperation throughout faculties
• digital transformation in hybrid and flexible learning (HyFlex)
• new learning formats, e.g. practical semester at SDE
• new study programs planned
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• enriching of teaching through hands on SDE topics

Threats:
• Restricted physical interaction due to covid
• Third party funding needed
• Space needed
• High management expense due to many different seminars / 

study program

b) strategic planning on different levels & operative 
planning

1. study program (B.A., M.A., PHD)

TH Rosenheim has the necessary specialist areas to successfully 
carry out SDE related topics. Our goal is to offer a variety of stu-
dents the possibility to participate and grow with the SDE. As seen 
be-low a fast number of students are reached through SDE rela-
ted lectures and actively participate as a team member in the SDE 
contest.

The number of final thesis (BA / MA) as well as practical semesters 
shall be gradually increased.
SDE related education

2. PhD

In Germany Universities of Applied Sciences are not generally all-
owed to grant doctoral titles. How-ever, Th Rosenheim supports 
the initiation and execution of PhD projects in cooperation with 
national and international universities. Right now appx. 30 PhD 
students work at their PhD project at TH Rosenheim, many council 
the SDE student team as part of the advisory board. It is planned 
that ide-as generated within the SDE project will lead to further 
research projects and will be used to initiate new PhD projects.
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3.  companies & authorities

To ensure a solid funding of the SDE as well as a profound know-
ledge transfer, a SDE partner network was founded.

Partners in the network support the team levelup through the 
provision of material or cash resources. Furthermore, as we sta-
ted above, we understand us as a learning university. Therefore 
we are in close contact with the network to exchange knowled-
ge and provide students as well as professionals in the region the 
best learning environment possible. Excursion and lectures with 
or from partners give students an excellent insight into everyday 
business life. Lectures by the levelup team pursue an important 
educational mission: spreading innovation and initiating an dia-
logue about sustainable building with politicians and professio-
nals. On a scientific level, publications and congress participations 
have been carried out. Some recent events:

• the levelup team held the topping-out-ceremony with Bava-
rian State Minister Kerstin Schreyer and local authorities, Jan 
22

• Talk about solar architecture and levelup topics at ABSI Ro-
senheim (annual meeting of the working community of Bava-
rian solar initiatives), Feb 22

• Level up participation at Rosenheimer Klimafrühling, Feb 22
• publication “Haus und Grund” with an article about the leve-

lup team, March 22

• 6th International Conference Building Physics & Building 
Technology / Forum Holzbau. Talk about Building technology 
in the context of sustainable construction Prof. Stopper April 
22

A symbolic turn of the sod was planned for December 2021 on the 
newly prepared levelup building site with appx 100 participants 
from business, politics and civil society. Due to the tense covid si-
tuation in Rosenheim, the event had to be postponed. 

c) Educational concept

Problem-based exercises encourage learning and personal growth 
beyond classrooms: problems need to be solves as they are en-
countered and new means of creation are examined. We believe 
that learning is most effective when knowledge is acquired inde-
pendently through one´s own actions and tested in experiments. 
Furthermore, it is a socially facilitated development process in 
which individuals collaborate and continually redefine knowledge 
structures and co-create new representations. From this perspec-
tive, learning is the result of social interactions. 
This perception includes a paradigm shift from traditional lecture-
based learning to a self-directed, socially empowered acquisition 
of knowledge.

Our goal is to design: stimulating learning environments, learning 
through situation-typical key situation, change from instruction 
to self-directed learning as well as learning through interpersonal 
interaction, sharing a common learning experience.

Two exemplary SDE lectures will be presented on two different 
levels:

Name of lecture: Lighting units

Lecture two is presented on a semester level, containing appx. 13 
sessions over the semester.

Name of lecture: Project Thesis Energy and Building Technology

Semester of 
study / level

Duration Ideal Number of 
participants 

B.A. 3. semester 1 session: 90 
minutes

Up to 12

Teaching content Relationship between different lighting units.

Specifically: Experimental derivation of the 
square distance law as the basis for the point 
calculation method.

Exemplary application of the point calculation 
method.

Prerequisite: knowledge of luminous flux, lumi-
nous intensity and illuminance.

Structure / 
minutes

1) Teams with 3 students measure the illuminan-
ce in black tubes of different lengths and evaluate 
the measurement results. The teams report their 
findings to each other.

2) Every student searches the internet for the light 
distribution curve for an office luminaire. 

3) They uses this to calculate the illuminance 
vertically under the luminaire at a given distance.

Intended learning 
outcome

After successfully participating in the 90 minutes 
session students are able…
Professional competence: to derive a relationship 
determined by measurements and apply it to an 
example.
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Semester of 
study / level

Duration Ideal Number of 
participants 

B.A. 6. semester 150h / 1 semester Teams of 3-5

Teaching content • Project management in practice 

• Broad field of tasks related to energy techno-
logy, building services, and Integral planning 
depending on the chosen project

Structure / 
minutes

The students apply in teamwork previously 
acquired knowledge from energy supply, energy 
applications or building services engineering on 
exemplary projects or an integral planning using 
a residential or non-residential building.   

• Starting phase

Orientation and finding of the subject (e.g. rope 
pulling against solar power), definition of project 
goal and requirements: project statement and 
structure, distribution of tasks and roles within 
the team with focus on strengths of the team 
members, development of project structure plan 
and Gantt Diagram  

• Execution phase

Project management, team communication, 
project steering and controlling, 

• Finalization phase

Project documentation and presentation, project 
review

Intended learning 
outcome

After successfully participating students are 
able…

Professional competence: The theory of project 
management is understood and is tested in the 
concrete project work example.

Social competence: to apply project manage-
ment skills such as teamwork, communication 
and presentation techniques.

Self-competence: to evaluate  the value of team 
work (larger pool of strengths in teams and assign 
tasks accordingly). The students analyze which 
team roles are suitable for them and which are 
not.

Method expertise: Tools and procedures for 
project management are tried out and critically 
evaluated.

38.7. Social Awareness Sub-Report

Based on the communication analyses and SWOT Analysis (Ap-
pendix Table 3), the following goals were formulated: 
To draw attention to our concept and to build awareness of the 
social and ecological effects of building measures. 

Three basic groups can be distinguished here:

1. Specialist audience with knowledge in technical and building 
topics and high interest in innovations. This includes lecturers, 
students and employees in the construction industry from the 
fields of construction, architecture, energy and environment.

2. Private visitors who tend to have little technical knowledge 
but sometimes a high interest in environmental topics. These 
include school classes, families, private visitors.

3. Potential tenants and buyers of real estate.

In 2020 the levelup team has conducted a survey of 160 residents 
at the project location in Nuremberg. The aim was to determine 
the socio-demographic structure and value orientations or life-
style. The results of the survey are presented in the report Urban 
Situations in the Chapter 2.5 Social structure

The result of the analysis shows that the respondents are in a lo-
wer to middle social stratum (in terms of education and occupa-
tion), including many pensioners and employees. Most of them 
live alone or in pairs. Most of the residents surveyed have a more 
traditional lifestyle. 

This is reflected in the fact that 54% would prefer to stay where 
they are, even if their life situation changes, and for 46% contacts 
with residents in the neighborhood are very important. Neverthe-
less, 45% of those questioned are very keen to live in an environ-
mentally friendly and energy-saving way. The result of the survey 
confirms the suitability of our concept for the needs of residents in 
old inner-city buildings.

But the analysis also shows potential for social problems.
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Two scenarios could be considered here:

1. The modernization of buildings can cost a significant amount 
of money, which must be borne by the owner Penthouses are 
offered at higher rents and the additional income is used to 
finance the energy-efficient renovation of existing dwellings. 
However, this could create the problem of a social gradient in 
residential buildings.

2. Cheap and attractive housing is offered to tenants with lo-
wer incomes, such as students, single parents, or pensioners. 
Energy-efficient refurbishment of existing buildings, including 
energy- efficient extensions, offers the possibility of reducing 
costs through subsidy measures and by reducing ancillary 
costs. Here, it would also have to be ensured that all residents 
use the common areas on the roof in order to avoid social 
problems. The result is a socially integrative mix of different 
age groups that support each other.

a) Strategic planning

It must be clear to the public and students that climate policy 
goals can only be achieved if today’s older building stock in the 
city centers is converted to a nearly climate-neutral condition 
through energy-efficient renovation. In addition, there is a high 
demand for housing among low-income, small households with 
both younger and older residents. However, it is precisely high-in-
come groups that are interested in new, high-quality, and environ-
mentally friendly penthouses.

Our goals can be achieved primarily through guided tours and 
demonstrations at the Wuppertal site and at the university site in 
Rosenheim. In addition to general digital communication, we use 
the sites to trigger attention by the construction site or our buil-
ding. We inform the public and get them excited about sustainable 
construction. 

The needs of the target groups are different and require different 
messages. Also the tonality is either informative (specialist audien-
ce) or entertaining (especially private visitors, the public, school 
classes, families  and students).

b) Measures and operative Planning

The following measures can be considered to promote social 
awareness at the relevant locations in Wuppertal, Rosenheim and 
Germany:

Location Wuppertal SDE campus

1. Students and professionals of the construction industries:

• Personalized tours with detailed information

• Detailed information via QR codes

• Components to touch and try out

• Prototypes, to show the structure of our energy efficient wall 
or innovative facade

• Showroom for the technical system of the HDU

• Detailed information about the construction und energy effi-
ciency with the help of augmented reality

2. Public and private visitors, school classes and families:

• Entertaining and inter active tours: integration of videos and 
quizzes via QR codes (See Public Tour Appendix)

• Storytelling - stories about different ways of life, presentation 
of concrete examples of different living types.

• Visualization of our project with the help of augmented reality.

• Handing out sustainable goodies, such as wooden nails, woo-
den elements or plants.

• Creating a comfortable atmosphere by adding personal de-
tails in our interior design, such as tableware, pillows, pictu-
res, plants.

• Trigger attention with creative signs or flags outside the buil-
ding.

• Daily changing events, lectures and interactive activities for 
the public with a focus on sustainability and energy-efficient 
construction Special guides tours for school classes and 
young visitors with entertaining and information elements, 
e.g. quizzes, films, building blocks 

• Childcare at HDU with fun games and crafts, so parents can 
rest easy on our guided tour of the building.
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Location Rosenheim

1. Students and professionals of the construction industries

• Integration into the education at TH Rosenheim - projects and 
research work of different faculties, also long-term develop-
ment, and follow-up of environmental and social compatibi-
lity.

• Publication of reports and articles in the local press.
• Exhibition with informative posters
• Construction components to touch and try out
• Personal Tours with detailed information about the construc-

tion und energy efficiency 
• 360° guided tour and time lapse video
• Events with official topping out ceremony and get together
• Announcement of the project in the city of Rosenheim through 

posters and flyers
• Constant press work to spread our idea of sustainable living 

and the concept of the SDE
• Social-Media, to document the construction progress of our 

HDU

2. Public and private visitors and school classes:

• Trigger attention at the construction site with construction 
fence posters, signs or flags

• Guided tours for school classes 
• Development and testing of entertaining informations e.g. 

quizzes, films, building blocks 
• Personal storytelling - stories about different ways of life, pre-

sentation of concrete examples of different living types.
• Lectures, events and interactive activities for the public with a 

focus on sustainability and energy-efficient construction
• Articles in the regional press

Germany-wide communication

• Publication of reports and articles in the press with the aim 
of publicizing innovative ideas for increasing efficiency and 
renewable energies in older buildings.

• Digital communication and animation of flexibly applicable 
models via Internet media: Website and Socialmedia.

• Presentations at trade fairs and conferences on technological 
competence and highly efficient and renewable technologies.
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CESA IMPLEMENTATION LIST

Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

Communication
Type Name Online 

/ Offline
Date 
(Duration)

Place Target Group Short Description No. of Partici-
pants/ Visitors/ 
Engagement

Link

Website article TUAS Rosen-
heim

Mit dem Gebäude der Zukunft 
zur klimaneutralen Stadt

Online 20.04.2020 Website Rosenheim 
Technical University 
of Applied Sciences

Professors, students, 
interested public 
and visitors of the 
website

Introduction to the SDE 21/22 and the 
research priorities and goals of levelup 
in the competition.

In total 235 
views (as March 
2022)

Click here

Website article regional 
newspaper

„Das ist eine Wissenschaft 
für sich“

Offline 
+ Online

15.06.2020 Website Oberbayeri-
sches Volksblatt

Public in the city and 
district of Rosenheim

Presentation of the progress in the SDE 
21/22 competition aind impressions of 
everyday work.

Click here

„External newsletter 
TUAS Rosenheim“

Mit dem Gebäude der Zukunft 
zur klimaneutralen Stadt / Solar 
Decathlon Europe

Online 01.07.2020 E-Mail University partners 
from industry and 
research

Information on the competition and 
the participation of TH Rosenheim

In total 1000 
views (as March 
2022)

Regional newspaper „Technische Hochschule 
Rosenheim:  
Wettbewerb „“Solar Decathlon 
Europe““ auf 2022 verschoben“

Offline 
+ Online

30.09.2020 Oberbayerisches 
Volksblatt

Public in the city and 
district of Rosenheim

Introduction to the SDE 21/22 com-
petition and notification of corona-re-
lated shift.

Click here

„External newsletter 
TUAS Rosenheim“

Sponsor*innen, Partner*innen 
und Wissensträger*innen 
gesucht

Online 14.10.2020 E-Mail University partners 
from industry and 
research

Call for supporters and sponsors for 
the levelup team in the SDE 21/22 
competition

In total  1000 
views (as March 
2022)

„Magazine TUAS Rosenheim 
Yearly report of the Faculty 
of Wood Technology and 
Building“

Solar Decathlon Europe: Mit 
dem Gebäude der Zukunft zur 
klimaneutralen Stadt

Offline 31.12.2020 Online brochure Professors, students, 
partners and 
industry

Insight into the competition and 
information about the involvement of 
the wood technology and construction 
faculty in the SDE 21/22.

Click here

„Internal newsletter 
TUAS Rosenheim“

Team levelup jetzt auf Social 
Media

Online 29.01.2021 E-Mail Professors, scientific 
staff, students

Paying attention to  our social media 
channels to generate more followers 
(LinkedIn, Instagram, Facebook, 
YouTube).

In total 600 
views (as March 
2022)

Website article Bayerische 
Ingenieurkammer Bau

Internationaler Hochschulwett-
bewerb Solar Decathlon Europe 
2021 mit TH Rosenheim

Online 17.02.2021 Online Construction indus-
try, engineers and 
architects, investors, 
R&D

Introduction to the SDE 21/22 and the 
research priorities and goals of levelup 
in the competition.

Click here

„External newsletter 
TUAS Rosenheim“

Bund und Land fördern For-
schungsprojekt

Online 17.02.2021 E-Mail University partners 
from industry and 
research

Inform on the official funding commit-
ment from the federal and state 
governments.

In total 1000 
views (as March 
2022)

Website article Bavarian State 
Ministry for Housing, Cons-
truction and Transport

Internationaler Hochschul-
wettbewerb zu Wohnraum der 
Zukunft

Online 17.02.2021 Online Visitors from website, 
interested public, 
engineers, specialist 
planners from 
building industry

Presentation of the levelup team and 
their vision in the betting competition 
as well as support through public 
funding (Bavarian State Ministry for 
Housing, Construction and Transport)

Click here

Website article Energiezu-
kunft Rosenheim (ezro)

Teilnahme der Technischen 
Hochschule Rosenheim am 
Solar Decathlon Europe 21/22

Online 23.02.2021 Online Energy consultants, 
engineers, architects, 
students

Presentation of team levelup and intro-
duction of the SDE 21/22 competition.

Click here

Professional magazine Son-
nenenergie (German Society 
for Solar Energy)

Solar Decathlon Europe 21/22 Online 01.03.2021 „Magazine Sonnen-
energie 
ISSN-Nr.: 0172-3278“

Professional audien-
ce from the solar 
industry

The team levelup has initiated a series 
of articles in the scientific journal, 
presenting the competition and all 
german teams.

Click here

„External newsletter 
TUAS Rosenheim“

Bund und Land fördern ge-
meinsam den Solar Decathlon 
Europe

Online 01.03.2021 E-Mail Professors, scientific 
staff, students

Inform on the official funding commit-
ment from the federal and state 
governments.

In total 600 
views (as March 
2022)

Website article Sparkassen-
stiftung Zukunft Stadt und 
Landkreis Rosenheim

Solar Decathlon Europe 2021 
- Förderung der Teilnahme an 
dem internationalen studenti-
schen Wettbewerb

Online 01.03.2021 Online Interested public and 
visitors of website

Press release about the foundation‘s 
contribution and presentation of the 
SDE 21/22-competition.

Click here

Regional newspaper Mehr Wohnraum für weniger 
Geld: Rosenheimer Studenten 
wollen nachhaltiges Konzept 
kreieren

Offline + 
Online

05.03.2021 Oberbayerisches 
Volksblatt

Public in the city and 
district of Rosenheim

Presentation of the levelup-concept 
and vision of our team levelup.

Click here

Website article TUAS Rosen-
heim

Freistaat unterstützt Studieren-
den-Team beim SDE 21

Online 05.03.2021 Online Professors, students, 
interested public 
and visitors of the 
website

Information about the State of Bava-
ria‘s sponsorship of the TUAS Rosen-
heim in the SDE-competition.

In total 156 
views (as March 
2022)

Click here

Podcast Solar Decathlon Team Rosen-
heim

Online 01.04.2021 Online Professors and 
students

Introducing the competition and 
raising awareness of our team at the 
university.

Click here

https://www.th-rosenheim.de/die-hochschule/aktuelles/details/mit-dem-gebaeude-der-zukunft-zur-klimaneutralen-stadt-2291/

https://www.ovb-online.de/rosenheim/rosenheim-stadt/technische-hochschule-rosenheim-wettbewerb-solar-decathlon-europe-auf-2022-verschoben-90057351.html

https://www.ovb-online.de/rosenheim/rosenheim-stadt/technische-hochschule-rosenheim-wettbewerb-solar-decathlon-europe-auf-2022-verschoben-90057351.html

https://www.th-rosenheim.de/fileadmin/user_upload/Fakultaeten_und_Abteilungen/Fakultaet_HTB/Dokumente/Fakultaet_allgemein/Jahresbericht-HTB-20_Webversion.pdf

https://www.bayika.de/de/aktuelles/meldungen/2021-01-17_Internationaler-Hochschulwettbewerb-Solar-Decathlon-Europe-2021-mit-TH-Rosenheim.php

https://www.stmb.bayern.de/med/pressemitteilungen/pressearchiv/2021/30/index.php

https://ezro.de/2021/02/23/teilnahme-der-technischen-hochschule-rosenheim-am-solar-decathlon-europe/

https://www.sonnenenergie.de/sonnenenergie-redaktion/SE-2021-01/Layout-fertig/PDF/Einzelartikel/SE-2021-01-s036-Solares_Bauen-SDE21.pdf

https://www.sparkassenstiftung-zukunft.de/foerderung-eines-studentischen-teams-der-technischen-hochschule-rosenheim-solar-decathlon-2021-22hule-rosenheim-nimmt-am-solar-decathlon-2021-22-teilewerb-solar-decathlon/

https://www.ovb-online.de/rosenheim/landkreis/mehr-wohnraum-fuer-weniger-geld-rosenheimer-studenten-wollen-nachhaltiges-konzept-kreieren-90228009.html

https://www.th-rosenheim.de/die-hochschule/aktuelles/details/freistaat-unterstuetzt-studierenden-team-der-th-beim-sde21-2730/

https://open.spotify.com/show/3JWCsGe5rPOPbR4WmG9gWK
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Website article Vela Solaris 
AG

levelup mit Polysun von Vela 
Solaris AG

Online 01.05.2021 Online Engineers and spe-
cialist planners in the 
field of renewable 
energies

Announcement of support with soft-
ware licences and short introduction 
into the SDE 21/22.

Click here

Website article ALPI Deutsch-
land

TH Rosenheim nutzt Caneco im 
Solar Decathlon Europe-Wett-
bewerb ein

Online 21.05.2021 Online BIM planners, 
engineers, specialist 
planners

Announcement of support with soft-
ware licences and short introduction 
into the SDE 21/22.

Click here

„External newsletter 
Team levelup TUAS Rosen-
heim“

June-Newsletter levelup TUAS 
Rosenheim | SDE 21/22

Online 30.06.2021 E-Mail Partners and spon-
sors of the levelup 
team

Update of our image film, our location 
at the Solar Campus for the com-
petition in Wuppertal in June 2022, 
introduction of our student team

In total 50 
views (as March 
2022)

„External newsletter 
TUAS Rosenheim“

Mit dem Gebäude der Zukunft 
zur klimaneutralen Stadt

Online 13.07.2021 E-Mail University partners 
from industry and 
research

Update on current developments in 
the research project and competition, 
showing initial results.

In total 1000 
views (as March 
2022)

Website article TUAS Rosen-
heim

Vorausstellung der Solar 
Decathlon Europe 21/22 
Wettbewerbsbeiträge (Design 
Challenge)

Online 22.07.2021 Online Professors, students, 
interested public 
and visitors of the 
website

Report and presentation of the 
exhibition of the architectural models 
in Wuppertal.

In total 66 
views (as March 
2022)

Click here

„External newsletter 
Team levelup TUAS Rosen-
heim“

July-Newsletter levelup TUAS 
Rosenheim | SDE 21/22

Online 30.07.2021 E-Mail Partners and spon-
sors of the levelup 
team

The existing building in Nuremberg, 
visualizations of the extension, 
exhibition of our architectural model 
in Wuppertal

In total 50 
views (as March 
2022)

Website article TUAS Rosen-
heim

Ausstellungsbeiträge Solar 
Decathlon Europe 21/22 nun 
vollständig (Design and Buil-
ding Challenge)

Online 20.08.2021 Online Professors, students, 
interested public 
and visitors of the 
website

Update on the architecture exhibition 
in Wuppertal with focus on our two 
models for the Design and Building 
Challenge.

In total 97 
views (as March 
2022)

Click here

Professional magazine Son-
nenenergie (German Society 
for Solar Energy)

Solar Decathlon Europe 21/22 - 
Teil 3: levelup (Rosenheim) und 
MIMO (Düsseldorf)

Offline 01.09.2021 „Magazine Sonnen-
energie 
ISSN-Nr.: 0172-3278“

Professional audien-
ce from the solar 
industry

The article presents the Design 
Challenge and focuses on energy pro-
duction. In addition, the competition is 
summarised again in brief.

Click here

Website article TUAS Rosen-
heim

Idee sucht Team Online 23.09.2021 Online Professors, students Call for new team members. In total 340 
views (as March 
2022)

Click here

Internal newsletter 
TUAS Rosenheim

Solar Decathlon Europe 21/22 
Vorausstellung

Online 30.09.2021 E-Mail Professors, scientific 
staff, students

Information about the presentation of 
the architectural models in Wuppertal.

In total 600 
views (as March 
2022)

Podcast Talent Talk mit Marcus Wehner 
„Team levelup“

Online 01.10.2021 Spotify Experts from timber 
construction industry

Kick-off the Talent Talks of Holzbau 
Netzwerk Deutschland. The compei-
titon and our levelup project were 
presented with a focus on timber 
construction.

Click here

„Internal newsletter 
TUAS Rosenheim“

Solar Decathlon Europe 21/22 
Baustart

Online 11.10.2021 E-Mail Professors, scientific 
staff, students

Solar Decathlon Europe 21/22: Cons-
truction of the House Demonstration 
Unit to start this autumn

In total 600 
views (as March 
2022)

„External newsletter 
Team levelup TUAS Rosen-
heim“

September-Newsletter levelup 
TUAS Rosenheim | SDE 21/22

Online 14.10.2021 E-Mail Partners and spon-
sors of the levelup 
team

Visualization of the House Demonst-
ration Unit (HDU), from the Design to 
the Building Challenge, model building 
and exhibition in Wuppertal, Germany.

In total 58 
views (as March 
2022)

„External newsletter 
Team levelup TUAS Rosen-
heim“

October-Newsletter levelup 
TUAS Rosenheim | SDE 21/22

Online 31.10.2021 E-Mail Partners and spon-
sors of the levelup 
team

Our Team at: SDE 21/22 Teamwork-
shop #2, Wuppertal, Forum Neue 
Energiewelt, Berlin, The smarter E 
Europe, Munich

In total 57 
views (as March 
2022)

„Internal newsletter 
TUAS Rosenheim“

Solar Decathlon Europe 21/22 
Baustart

Online 01.11.2021 E-Mail Professors, scientific 
staff, students

Solar Decathlon Europe 21/22: Cons-
truction of the House Demonstration 
Unit to start this autumn

In total 600 
views (as March 
2022)

„External newsletter 
Team levelup TUAS Rosen-
heim“

November-Newsletter levelup 
TUAS Rosenheim | SDE 21/22

Online 30.11.2021 E-Mail Partners and spon-
sors of the levelup 
team

Trip to Dubai for the Solar Decathlon 
Middle East, preparations for the start 
of construction of the HDU, first semes-
ter fair at the TH Rosenheim

In total 49 
views (as March 
2022)

„External newsletter 
Team levelup TUAS Rosen-
heim“

December-Newsletter levelup 
TUAS Rosenheim | SDE 21/22

Online 22.12.2022 E-Mail Partners and spon-
sors of the levelup 
team

Start of construction of the House 
Demonstration Unit and progress, 
as well as christmas wishes to our 
partners

In total 48 
views (as March 
2022)

„Website DETAIL 
Zeitschrift für Architektur + 
Baudetail“

Eine Zukunft für den Bestand 
(6): Projekt „levelup“ der Hoch-
schule Rosenheim

Online 16.12.2021 Website DETAIL-
Verlag

Architects, cons-
truction industry, 
engineers

Presentation of the team levelup and 
their concept for the competition entry

Click here

Website article TUAS Rosen-
heim

Solar Decathlon Europe: Richt-
fest beim Projekt „levelup“

Online 25.01.2022 Website Rosenheim 
Technical University 
of Applied Sciences

Professors, students, 
interested public 
and visitors of the 
website

Article about the topping-out ceremo-
ny of the House Demonstration Unit on 
the campus of the university.

In total 16 
views (as March 
2022)

Click here

„Website article  
Samerberger Nachrichten“

Richtfest bei TH Rosenheim - 
Solar Decathlon Europe 21/22

Online 25.01.2022 Website Samer-
berger Nachrichten

Public in the city and 
district of Rosenheim

Article about the topping-out ceremo-
ny of the House Demonstration Unit on 
the campus of the university.

Click here

Television report RFO Solargebäude der Zukkunft der 
TH Rosenheim

Online 25.01.2022 Regional Fernsehen 
Oberbayern

Public in the city and 
district of Rosenheim

TV report on the topping-out ceremo-
ny of the House Demonstation Unit.

Click here

https://www.velasolaris.com/levelup-mit-polysun/

https://de.alpi-software.com/news/th-rosenheim-setzt-caneco-im-solar-decathlon-europe-wettbewerb-ein.html

https://www.th-rosenheim.de/die-hochschule/fakultaeten-institute/fakultaet-fuer-innenarchitektur-architektur-und-design-iad/details/?tx_news_pi1%5Bnews%5D=2955&cHash=eda6aadefe6c98e2ea7416a4a6d7f3f9

https://www.th-rosenheim.de/die-hochschule/fakultaeten-institute/fakultaet-fuer-innenarchitektur-architektur-und-design-iad/details/?tx_news_pi1%5Bnews%5D=3006&cHash=3cef5b80c3a0d106f602d8b866cbbe64

https://www.sonnenenergie.de//index.php?id=30&no_cache=1&tx_ttnews%5Btt_news%5D=460

https://www.th-rosenheim.de/forschung-entwicklung/rocket/idee-sucht-team-themen-fuer-abschlussarbeiten/

https://open.spotify.com/episode/7jbgurtuZd9il9ptw382LY

https://www.detail.de/artikel/eine-zukunft-fuer-den-bestand-6-projekt-levelup-der-hochschule-rosenheim/

https://www.th-rosenheim.de/home/infos-fuer/presse/pressemitteilungen/details/solar-decathlon-europe-richtfest-beim-projekt-levelup-3185/

https://www.samerbergernachrichten.de/richtfest-bei-th-rosenheim-solar-decathlon-europe-21-22/

https://www.rfo.de/mediathek/video/solargebaeude-der-zukunft-der-th-rosenheim/
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Regional newspaper Endspurt für das Projekt der 
TH Rosenheim im Wettbewerb 
Solar Decathlon Europe

Offline + 
Online

28.01.2022 Oberbayerisches 
Volksblatt

Public in the city and 
district of Rosenheim

Report on the topping-out ceremony 
of the House Demonstration Unit

Click here

„Internal newsletter 
TUAS Rosenheim“

Solar Decathlon Europe: Richt-
fest vom Team levelup

Online 31.01.2022 E-Mail Professors, scientific 
staff, students

Report on the topping-out ceremony 
of the House Demonstration Unit

In total 600 
views (as March 
2022)

„External newsletter 
TUAS Rosenheim“

Solar Decathlon Europe 21/22: 
Richtfest beim Projekt „levelup“

Online 14.02.2022 E-Mail University partners 
from industry and 
research

Report on the topping-out ceremony 
of the House Demonstration Unit

In total 1000 
views (as March 
2022)

„Website article 
Sponsor STEICO SE“

STEICO unterstützt TH Rosen-
heim beim Solar Decathlon

Online 18.02.2022 STEICO Website Timber construction 
sector, building in-
dustry

Report on STEICO SE‘s support with 
building materials

Click here

„External newsletter 
Team levelup TUAS Rosen-
heim“

February-Newsletter levelup 
TUAS Rosenheim | SDE 21/22

Online 03.03.2022 E-Mail Partners and spon-
sors of the levelup 
team

Information on the timber module 
construction, the topping-out 
ceremony and our third place in the 
„10 Years Efficiency House Plus“ theme 
competition

In total 83 
views (as March 
2022)

Local magazine Endspurt für das Team „leve-
lup“ der TH Rosenheim

Offline 01.03.2022 Magazine Rosen-
heimer Journal 
Heft 1, 39. Jahrg./B 
5194 F

Public in the city and 
district of Rosenheim

The article provides an insight into the 
„levelup“ project and reports on the 
topping-out ceremony.

Article Campushunter Solar Decathlon Europe: Die  
Bauarbeiten haben begonnen

Online 01.03.2022 Website Campus-
hunter

Students Article about the construction of 
the House Demonstration Unit and 
topping-out ceremony

https://www.ovb-online.de/rosenheim/landkreis/endspurt-fuer-das-projekt-der-th-rosenheim-im-wettbewerb-solar-decathlon-europe-91265793.html

https://www.steico.com/de/news-events/aktuelle-news/steico-unterstuetzt-th-rosenheim-beim-solar-decathlon
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CESA IMPLEMENTATION LIST

Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

Education
Type Name Online 

/ Offline
Date 
(Duration)

Place Target Group Short Description No. of Participants/ Visitors/ 
Engagement

Link

Experts Symposium „7. Brennpunkt Alpines 
Bauen: 
Das Gebäude als Baustein 
der Energiezukunft“

Online 01.10.2020 Online 
event

„Construcion industry, 
building sector, R&D, 
engineering consultants, 
architects, investors“

The Rosenheim Technical University of 
Applied Sciences is co-organiser. The 
latest developments from research as 
well as showcase projects from the 
construction industry were presented, 
demonstrating that building and 
energy production are also possible in 
a sustainable way. Our levelup team 
used the platform to draw attention 
to the SDE 21/22 and itself in order to 
network with potential partners and 
sponsors.

„5 participants from team levelup 
/ several hundred visitors resp. 
participants /  
use of breakout-sessions for net-
working and raise awareness for 
SDE 21/22 and levelup“

Click here

Conference „21. Forum Neue Energie-
welt 
Leitkonferenz der neuen 
Energiewelt“

Online 19./20.11.2020 Online 
event

Energy and construction 
industry, R&D, start-ups, 
electricity grid operators, 
investors

For more than 20 years the expert 
symposium / conference has been the 
most important annual meeting for 
innovative companies seeking impul-
ses and inspiration for the successful 
transformation of the energy system.

„3 participants from team levelup 
/ serverhal hundred visitors 
resp. participants / supporting 
the organizer in the event and 
expaning the network for levelup 
in breakout-sessions and discus-
sion rounds“

Click here

Experts Symposium 35. Symposium photovol-
taische Solarenergie

Online 01./02.09.2020 Online 
event

PV-industry, R&D, 
engineering offices, solar 
technicians, start-ups, 
investors, electricity grid 
operators

Leading conference for all topics 
related to photovoltaics, from research 
to application

„5 participants from team levelup 
/ serverhal hundred visitors 
resp. participants / supporting 
the organizer in the event and 
expaning the network for levelup 
in breakout-sessions and discus-
sion rounds.“

Click here

Conference 28. Jahrestagung Arbeits-
gemeinschaft Bayerischer 
Solar-Initiativen

Online 15./16.01.2021 Online 
event

Solar experts, public 
services, consultants, 
engineers, solar tech-
nicians, scientists, 
politicians, public

The ABSI (Arbeitsgemeinschaft Baye-
rischer Solar-Initiativen) organised a 
two-day conference on solar, climate 
change and a sustainable energy tran-
sition as part of their annual meeting.

„7 participants from team levelup 
/ serverhal hundred visitors 
resp. participants / supporting 
the organizer in the event and 
expaning the network for levelup 
in breakout-sessions and discus-
sion rounds“

Click here

Conference Tagung zukünftige Strom-
netze

Online 27./28.01 and 
03./04.02.2021

Online 
event

Supply network opera-
tors, plant operators, 
energy and construction 
industry, R&D, solar 
experts, politicians

The conference is a source of in-
spiration and the most important 
meeting place for all key players in the 
energy sector with the core topic of 
power grids. At the conference, ideas 
and concrete proposals for solution 
to current and future challenges are 
highlighted and discussed in the 
interaction between politics, research 
and industry.

„2 participants from team levelup 
/ several hundred visitors resp. 
participants /  
use of breakout-sessions for net-
working and raise awareness for 
SDE 21/22 and levelup“

Click here

Conference 4. Netzwerktreffen: Kom-
munales Energieeffizienz-
Netzwerk Rosenheim-
Traunstein

Online 24.02.2021 Online 
event

„Construcion industry, 
building sector, R&D, 
engineering consultants, 
architects, investors“

Annual meeting to exchange ideas and 
projects on energy efficiency issues in 
south-east upper bavaria.

„1 participant from team levelup 
/ aprox. Hundred visitors resp. 
Participants / 
lecture on interim results with 
the focus on how innovative 
neighbourhoods and sustainable 
building materials can be used in 
social housing“

Click here

Conference „NiM Netzwerktreff 
Energetische Quartiersent-
wicklung im Neubau“

Online 24.03.2021 Online 
event

Construction industry, 
project developers, 
municipalities, co-
operatives and property 
developers, architects 
and building planners, 
engineers, contractors, 
system providers and 
component manufactu-
rers, energy consultants 
and energy managers 

Top-class specialist lectures, virtual 
topic rooms to join in the discussion, 
an exciting exchange with renowned 
industry experts and much more. The 
main topics include sector coupling, 
holistic energy concepts, flexibility 
and economic efficiency, hybrid energ 
systems, efficient building envelope

„2 participants from team levelup 
/ aprox. one hundred visitors / we 
presented our team via a digital 
pinboard“

Click here

Conference „Rosenheimer Klimafrüh-
ling 2021: Klimawandel 
stoppen - es ist höchste 
Zeit, legen wir los!“

Online 15.-17.04.2021 Online 
event

Broad professional 
audience from the re-
newable energy sector, 
interested public

Online lecture series with the Rosen-
heim Technical University of Applied 
Sciences, among others, is the main 
organizer and wants to draw attention 
to the topics of energy transition and 
climate change.

„5 participants from team levelup 
/ aprox. two hundred visitors 
/ expanding the network for 
levelup in breaktout-sessions and 
discussion rounds“

Click here

https://www.zukunft-bau.at/presse/archiv-presse/brennpunkt-2020-nachlese/

https://www.forum-neue-energiewelt.de/

https://www.pv-symposium.de/

https://www.solarinitiativen.de/28-jahrestagung

https://www.zukunftsnetz.net/

https://www.samerbergernachrichten.de/rosenheim-traunstein-energieeffizienz-und-klimaschutz/

https://www.forschung-innovation-bayern.de/veranstaltungen/nim-netzwerktreff-2021/

https://ezro.de/klimafruehling/
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Experts Symposium 31. Symposium Solar-
thermie und innovative 
Wärmesysteme

Online 27.-30.04.2021 Online 
event

PV industry, R&D, 
engineering offices, solar 
technicians

Leading conference for all topics rela-
ted to solar thermal power / sytems, 
from research to application.

„2 participants from team levelup 
/ aprox. three hundred visitors 
/ expanding the network for 
levelup in breaktout-sessions and 
discussion rounds“

Click here

Dialogue forum Bayerisches Staatsministe-
rium für Wohnen, Bau und 
Verkehr

Offline 14.05.2021 Munich Politicians and experts 
from building industry

After invitation of Kerstin Schreyer, MdL 
Keynote speech at the Bavarian State 
Ministry for Housing, Construction and 
Transport.

„1 participant from team levelup 
/ aprox. fifty participants / lecture, 
presentation on highlighting 
potentials in the renovation of 
old buildings and their contri-
bution to the climate neutrality 
of cities“

Experts Symposium 36. Symposium photovol-
taische Solarenergie

Online 18.-21.05.2021 Online 
event

PV-industry, R&D, 
engineering offices, solar 
technicians, start-ups, 
investors, electricity grid 
operators

Leading conference for all topics 
related to photovoltaics, from research 
to application

„5 participants from team levelup 
/ several hundred visitors resp. 
participants / 
Presentation of scientific poster 
„“CO2-neutrality and plus energy 
through refurbishment and buil-
ding extension in urban areas: 
Designs for the Solar Decathlon 
Europe 21/22“““

Click here

Conference „22. Forum Neue Energie-
welt 
Leitkonferenz der neuen 
Energiewelt“

Offline 22./23.09.2021 „Berlin  
(Festsaal 
Kreuz-
berg)“

Energy and construction 
industry, R&D, start-ups, 
electricity grid operators, 
investors

For more than 20 years the expert 
symposium / conference has been the 
most important annual meeting for 
innovative companies seeking impul-
ses and inspiration for the successful 
transformation of the energy system.

„4 participants from team levelup 
/ severhal hundred visitors resp. 
participants / 
we presented a keynote speech 
„“With visionary science and the 
building of the future to the cli-
mate-neutral city - Competition 
entry of TUAS Rosenheim at the 
SDE 21/22“““

Click here

Conference Rosenheimer Fenstertage 
2021

Offline 14.10.2021 Rosen-
heim

Professional audience 
from the construction 
industry

Specialist conference on the topic of 
building physics.

„1 participant from team levelup 
/ aprox. Hundred visitors resp. 
Participants / 
lecture, presentation on research 
focus of team levelup with a 
concentration on ousing expan-
sions and the use of sustainable 
materials in construction (Nach-
haltige Wohnraumerweiterung: 
klimaneutral, reyklierbar und 
biodivers)“

Click here

Conference Architektourlounge 2021 Offline 21.10.2021 Kufstein 
(Austria)

Professional audience 
from the construction 
industry

Specialist conference on the topic of 
visionary architecture.

„1 participant from team levelup 
/ aprox. hundred visitors resp. 
participants / 
lecture, presentation on research 
focus of team levelup with a 
concentration on ousing expan-
sions and the use of sustainable 
materials in construction (Klima-
neutral, kreislauffähig, flächenef-
fizient - Konzepte für nachhaltige 
Wohnraumerweiterung)“

Dialogue forum Bauindustrie-Verband 
Bayern

Offline 11.11.2021 Munich Professional audience 
from the construction 
industry

Specialist conference on the topic of 
building industry.

„1 participant from team levelup 
/aprox. hundred visitors resp. 
participants / 
lecture, presentation on 
climate-neutral, recyclable, 
space-efficient - two concepts for 
sustainable housing extensions“

Conference 3. Rosenheimer Klimafrüh-
ling / 29. Jahrestagung der 
Arbeitsgemeinschaft Baye-
rischer Solar-Initiativen

Online 11./12.02.2022 Online 
event

Solar experts, public 
services, consultants, 
engineers, solar tech-
nicians, scientists, 
politicians, public

The ABSI (Arbeitsgemeinschaft Baye-
rischer Solar-Initiativen) organised a 
two-day conference on solar, climate 
change and a sustainable energy tran-
sition as part of their annual meeting.

„5 participants from team levelup 
/ 750 participants / 
levelup was co-organizer and 
presented a speech on the com-
petition entry at SDE 21/22“

Click here

Conference Informations- und Kompe-
tenzzentrum für zukunfts-
gerechtes Bauen

Online 23.03.2022 Online 
event

„Construcion industry, 
building sector, R&D, 
engineering consultants, 
architects, investors“

In cooperation with the Solarzentrum 
Berlin and the consortium manage-
ment of the scientific accompanying 
research Energiewendebauen, a free 
lecture of the German teams on SDE 
21/22 will be organised.

N.N. - follows Click here

https://www.solarthermie-symposium.de

https://www.pv-symposium.de/

https://www.forum-neue-energiewelt.de/

https://www.ift-rosenheim.de/documents/1246127/0/Flyer+-+Rosenheimer+Fenstertage+2021/27707104-9e40-2e47-3195-f54f8c221db8

https://ezro.de/klimafruehling/

https://www.bauen-der-zukunft.de/solar-decathlon-europe/
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CESA IMPLEMENTATION LIST

Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

Social Awareness
Type Name Online 

/ Offline
Date 
(Duration)

Place Target Group Short Description No. of Participants/ Visitors/ 
Engagement

Link

Social Media levelup_ro Online Instag-
ram

Students and young 
generation

On our instagram channel, we target young 
audiences and draw attention to our team and 
developments. We also raise awareness about 
the disciplines in the SDE 21/22.

In total 539 follower (as of March 
2022)

Click here

Social Media levelup Rosenheim Online LinkedIn Professional audience, 
partners, sponsors, 
professionals

On LinkedIn, we focus on high-quality and 
informative professional news.

In total 301 follower (as of March 
2022)

Click here

Social Media levelup Online Face-
book

Students and young 
generation

On our Facebook channel, we target young 
audiences and draw attention to our team and 
developments. We also raise awareness about 
the disciplines in the SDE 21/22.

In total 104 follower (as of March 
2022)

Click here

Social Media levelup Rosenheim Online Youtube broad and interested 
public

We use the YouTube platform to store videos and 
to communicate / link to other channels.

In total 5 follower (as of March 
2022)

Click here

Website levelup-ro Online World 
Wide 
Web

broad and interested 
public

On our website we try to cover all topics of the 
competition and our team. The website provides 
further and supplementary information that has 
no place on social media.

In total 681 views (as of March 
2022)

Click here

Event Topping-out ceremony Offline 24.01.2022 „Rosen-
heim 
Campus“

Politics, sponsors from 
inudstry and research, 
students, professors, 
scientific staff, media 
(radio, television, print 
media)

Topping-out ceremony for the House Demons-
tration Unit incl. several speeches on the topic 
of redensification in urban spaces to raise social 
awareness of what future life in the city of tomor-
row may look like. Due to Covid-19 restrictions, 
this was the only event possible so far.

„50 participants from team TUAS 
Rosenheim / 
50 guests from team levelup / 
Organisation of the entire cele-
bration incl. lectures, catering, 
press media, etc.“

Click here

Click here

Click here

Event Opening celebration Offline „End of April / 
Beginning of  
May 2022“

„Rosen-
heim 
Campus“

Politics, sponsors from 
inudstry and research, 
students, professors, 
scientific staff, media 
(radio, television, print 
media)

We are planning an opening ceremony of the 
House Demonstration Unit and would like to 
create awareness about the 10 disciplines in the 
competition.

follows

Guided tours Offline „End of April / 
Beginning of  
May 2022“

„Rosen-
heim 
Campus“

Students and pupils, 
professors, scientific 
staff, interested public

Guided tours of the House Demonstration Unit 
are currently under planning to raise awareness 
about climate-neutral and sustainable building. 
In addition, the SDE 21/22 is to be promoted 
more strongly.

follows

https://www.facebook.com/leveluprosenheim

https://www.linkedin.com/company/levelup-rosenheim/?originalSubdomain=de

https://www.facebook.com/leveluprosenheim

https://www.youtube.com/channel/UCDfArXcVelFT0EBc8_HvRDA

https://levelup-ro.de/

https://www.th-rosenheim.de/die-hochschule/aktuelles/details/solar-decathlon-europe-richtfest-beim-projekt-levelup-3185/
https://www.ovb-online.de/rosenheim/landkreis/endspurt-fuer-das-projekt-der-th-rosenheim-im-wettbewerb-solar-decathlon-europe-91265793.html
https://www.rfo.de/mediathek/video/solargebaeude-der-zukunft-der-th-rosenheim/
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1. Circularity 

1.1  Materials

In the selection of materials and constructions for the „levelup“ 
system, the focus is on renewable bio-based raw materials or 
secondary raw materials and the principle of „design for dis-
assembly“. „All of our constructions are planned and designed 
in such a way that they can be dismantled at the end of their life 
cycle and each material is available separately. For this reason, 
we completely dispense with glued constructions; even for the 
bathroom, we were able to develop a construction with mecha-
nically fastened seals. Our building components consist to a very 
large extent of wood from sustainable forestry and are almost 100 
% recyclable.  This minimises the impact on the environment, 
climate and quality of life even after the life cycle. The wood used 
in the project is, if possible, untreated or, if necessary, glazed with 
bio-based and pollutant-free oils. After deconstruction from our 
building, all woods are at least waste wood class 2 and can thus 
be further used in cascades. The CO2 stored in the material can 
remain in the building material in the long term and serve as a 
global greenhouse gas sink.
We are pursuing two further overarching goals with our compe-
tition entry. Firstly, the development of a „levelup“ extension & 
renovation SYSTEM and secondly, a feasible solution also for sub-
sidised housing construction. In our decision-making processes, 
we therefore always strive to find solutions that are feasible and 
affordable on an industrial scale.

After the competition, our building will be rebuilt in Rosenheim 
and used in the long term as a daycare centre and family office. 
For this reason, we placed very great emphasis on durable, non-
critical construction and materials, foregoing many an experiment 
in favour of safety. We also take into account the extreme loads 
caused by assembling and dismantling our building twice and 
transporting it twice using robust construction.     

Overall, the Excel tool „Urban Mining Index -UMI“ from the Univer-
sity of Wuppertal gives us a very good Urban Mining Indicator of 
82.4 % for our main components - exterior wall, windows, elevated 
floor plate, ceiling, roof and interior wall. As shown below for the 
individual components, our materials can be almost completely 
recycled at the end of their life (post-use). The only outlier is our 
ceiling insulation, which will be discussed in detail later. 
Overall, we have a very large proportion of wood from sustainable 
forestry (pre-use) in our main components. Here we have a few 
raw materials from secondary use, i.e. few recycled materials. On 
the one hand, this has to do with the fact that we were, fortunately, 
able to win many sponsors from the wood industry who supplied 
us with their new products; on the other hand, our approach is 
to develop a system that can be implemented on a large scale. 
From our point of view, there is currently a lack of comprehensive 
resources of secondary materials. For this reason, our pre-use 
phase usually turns out worse than the recyclability in our post-
use phase. Figure 1 – Urban Mining Indicator of the main building components of our HDU. 

TEAM ID

TEAM NAME

UNIVERSITY

PROJECT NAME

PRE-USE

POST-USE

 [t CO2-eq.]
Bezugsfläche 62,7 m2

Bezugszeit 50 a
TOTAL kg CO2-eq-/m2 p.a.

[t CO2-eq.]
©2021 Urban Mining Index | Dr. Anja Rosen

5,0

15,7

GLOBAL WARMING POTENTIAL

RESULTS
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In interior finishing and furniture construction, on the other hand, 
we mainly use secondary raw materials. However, these are not re-
corded in the UMI and therefore do not appear in the calculations. 
For resource and cost reasons, we have dispensed with solid wood 
in our built-in furniture, for example. Here we use sustainable 
Beyond particleboard from Swiss Krono, which is made of 100% 
recycled wood and 97% of the binders are made of renewable 
bio-based raw materials. The Beyond board is 100% recyclable in 
the post-use phase, only the removable melamine resin coating 
can only be thermally recycled. By using chipboard, we can also 
demonstrate different cascade stages of wood used at our HDU, 
from untreated solid wood to chipboard.        

In our bathroom, large-format wall and floor panels made of wa-
terproof Resysta® panels from rice waste are used. In the spirit of 
Design for Disassembly, the panels are installed without glue. This 
allows for quick and damage-free maintenance and separation by 
type. The material is waterproof and can be used without further 
surface treatment. This enables complete recycling at the same 
quality level.

As a further secondary raw material, we use Cradle to Cradle® 
certified glass-ceramic panels from Magna Glaskeramik® for our 
kitchen worktops. The product is made of 100% recycled glass 
bottles, which is predominantly produced with renewable energy. 

With the secondary raw materials we have selected, we want to 
make the industrial and economic use of recycled materials in the 
interior of the HDU tangible for the visitor.

Exterior wall
Our exterior walls are predominantly made of sustainable wood 
in the form of solid wood or softwood fibre insulation. The solid 
wood walls with diagonal formwork are mechanically joined wit-
hout glue using Lignoloc® wood nails - a development of the TH 
Rosenheim with the Beck company. After use in our building, they 
can be separated more easily than with the usual metal nails or 
processed straight away as a single material for the next cascade 
stage. The wooden nails are made of Central European beech from 
sustainable FSC forestry. Compared to other fastening systems, 
more than 70% less CO2 emissions are caused. 

As described at the beginning, we have very high recyclability at 
the end of the life cycle, as we install predominantly wood from 
sustainable forestry in terms of mass. 

On the inside, the walls are planked directly with Claytec clay 
building boards without diagonal formwork. We use clay building 
boards with a jute reinforcement fabric and not with glass fibre 
fabric as is often used. Since we do not use an installation level 
and can screw our boards directly to the solid wood wall, it is 
possible to do without glass fibre reinforcement. For this reason, 
our clay building boards can be 100% recycled, i.e. shredded and 
used again as clay building boards in a closed cycle or composted 
completely. The boards are made of natural and regional raw ma-
terials that contribute significantly to a healthy and comfortable 
living climate and protect the wooden construction from moisture 
and fire.
We use a silver fir triple-layer panel as the cladding for the ven-
tilated façade. The façade can be assembled and disassembled 
quickly, without sorting and damage, using a simple wooden sus-
pension system. On the south façade, BIPV glass-glass modules 
are attached to the rear-ventilated timber UK as façade cladding 
(not calculated in the UMI table). These modules can also be 
removed without damage.  

For safety reasons, we install a vapour barrier in addition to ESB 
panels, as we do not want to risk any experiments regarding 
moisture damage during permanent subsequent use. The same 
applies to the ceiling. The foil can be removed at the end of its life 
cycle.   
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Figure 2 – UMI result exterior wall.
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Windows
Our windows consist of wood-aluminium frames and vacuum-in-
sulated glazing. Due to the long durability and low maintenance 
requirements, also in consultation with our project partner the 
state housing association Siedlungswerk Nuremberg, we decided 
on wood-aluminium frames. Such windows are now also used in 
subsidised housing construction. 

The vacuum glazing is sponsored by our partner Fineo and Inter-
pane by AGC. Due to the exploding krypton prices, corresponding 
vacuum glazing is also becoming economically more interesting. 
With an extremely good Uw value of 0.4 W/m²K, the glazing is ex-
tremely slim at approx. 23 mm. It consists of three flat glass panes 
with a space between the panes (1 mm) with vacuum and an SZR 
(10 mm) with argon gas. 

The windows can have one hundred percent loop potential.

Interior wall
Our HDU has very few interior walls, as the room is partly divided 
by built-in furniture and we have a very open floor plan. The few 
walls we have consist of a wooden post and beam construction 
with Beyond chipboard on both sides, similar to our furniture. The 
Urban Mining result has a high recycling potential.
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Figure 3 – UMI results window
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Figure 4 – UMI result interior wall.
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Raised floor slab
Our building is elevated and can therefore be executed as a woo-
den construction. This floor structure is also dominated by wood 
from sustainable forestry. The floor structure is laid as a floating 
floor, i.e. all layers can be separated by type at the end of the life 
cycle. For economic reasons, a floating three-layer parquet is used 
rather than a solid wood floor. The underfloor heating is inserted 
with baffles in softwood fibre insulation. Clay building boards 
are used for the floor structure because of their good circulation 
properties. 

For one component, we go for safety because of the permanent 
re-use in Rosenheim. The floor is clad from below with a Ferma-
cell® Powerpanel H2O. The panel is a cement-bonded lightweight 
concrete slab with a sandwich structure
and top layer reinforcement on both sides made of alkali-resistant 
glass fibre mesh. The panel is screwed to the floor element and 
can be separated and disposed of at the end of its life. 

In the „levelup“ system as an extension, a panel of gypsum fibre-
board from Fermacell® could be attached at this point, as the 
moisture loads would be significantly lower. This variant would 
have higher recycling potential.
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Figure 5 – UMI results elevated floor slab
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Ceiling 
The storey ceiling is the only building component that performs 
significantly worse than all other building components. Although 
the floor slab is also mainly made of sustainably managed wood, it 
has a special feature. Our heat and moisture simulations in WUFI, 
unfortunately, revealed critical situations with wood fibre insula-
tion. As we did not want to take any risks due to long-term use, we 
opted for PIR flat roof insulation.  Due to the height limitation of 
the Solar Envelope, we also had to use an insulation material with 
a low thermal conductivity to limit the ceiling construction height. 
The pressure-resistant and moisture-insensitive insulation made 
of polyisocyanurate consist of petroleum, which we would have 
very much liked to avoid completely.    

 

Figure 7 – UMI result ceiling variant with softwood fibre insulation as a substitute for PIR
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Figure 8 – Urban Mining Indicator for the entire building without PIR insulation 
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For comparison, we performed the UMI calculations with an 
alternative softwood fibre insulation. The results would change 
significantly and correspond to the other components of our HDU, 
as can be seen in the calculation results below.

The overall Urban Mining Indicator would improve by 6.1% to 
88.4%, as shown in the figure 8.
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Figure 6 – UMI results ceiling with PIR insulation 
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Roof

The roof construction above our technical room on the upper floor 
is also mainly made of wood from sustainable forestry. We opted 
for sheet metal waterproofing for reasons of durability and espe-
cially robustness. This can be prefabricated well, can be quickly 
assembled and disassembled and is not susceptible to damage. 
At the end of its life cycle, the entire roof construction can be 
separated and recycled according to type.

Other structural components have not been included in the cal-
culations, including the staircase and pergola to and on the upper 
floor. It is designed as a steel structure. The external scaffolding 
structure on our overall „Design Challenge“ building with escape 
stairs, lifts, arcades and balconies cannot be made of wood. For 
this reason, we are also building the structure on the HDU in steel. 
Originally, we had planned to use recycled steel „XCarbTM“ from 
ArcelorMittal Europ. The steel is made of 100% recycled steel and 
is produced with 100% renewable energy. Unfortunately, the 
small profiles and HDU we need are not available. We, therefore, 
opted for conventional galvanised steel, preferring to save mass. 
Conventional steel can also be fed endlessly into the technical 
cycle according to the Cradle to Cradle® principle and therefore 
has great closed-loop potential. 

Sustainability is also a priority in energy and building technology: 
for example, we use a propane heat pump from Ecoforest that 
can be installed indoors. A natural refrigerant like propane has a 
significantly lower greenhouse gas potential and its production 
and disposal at the end of its life is uncomplicated. But our inver-
ters from Fronius are also characterised by sustainability. As early 
as the development stage, attention is paid to „sustainability by 
design“, with a focus on sustainable production, a long service life, 
short transport routes and the use of recycled materials and the 
reparability of the inverters.

Figure 9 – UMI result roof
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1.2  Construction and maintenance

All components are mechanically fastened to allow for unmixed 
dismantling at the end of the building‘s life cycle and to be able to 
remove individual components without damage and unmixed du-
ring the period of use. Only the foil sheets are glued together. Here 
we have not dispensed with foils for moisture protection. After the 
competition, the HDU will be set up and operated permanently in 
Rosenheim as a day-care centre and family office on the campus 
and should be as durable as possible. The mass proportion of 
foils in the overall building is very low. All building components 
are screwed or nailed with wooden nails. It is therefore easy to 
dismantle the individual layers according to type. All façades are 
ventilated with mechanical fixings. The façade panels - wood or 
PV - can be easily replaced. 

An absolute novelty is our silicone-free bathroom. Here, the 
Rosenheim University of Applied Sciences has developed a 
bathroom that dispenses with the usually bonded sealants. The 
walls and floors of the bathrooms are fully covered with water-
proof Resystaplatten. The wall and floor elements can be easily 
removed and replaced. This also enables damage-free and quick 
maintenance of the installations behind them or the replacement 
of damaged wall and floor elements. Due to the water-resistance 
of the Resystaplatten, waterproofing, tiles and other typical wall 
and floor structures can be dispensed with. At the end of the life 
cycle, the Resystaplatten are available again sorted by type and 
can be 100% recycled. In the pre-use phase, they consist of 60 % 
waste materials (rice husks).

1.3  Circular economy concept

Since the principle of Design for Disassembly is consistently 
applied to all components, all materials can be dismantled and 
separated according to type at the end of the life cycle. The 
materials used to consist mainly of renewable raw materials or, if 
possible, of secondary raw materials (chipboard, Magna glass-ce-
ramic, Resystaplatten). The materials used are mostly recyclable at 
the end of the life cycle, in the best case in a closed cycle.  

The UMI calculations show a very positive result for the main com-
ponents of our HDU with an Urban Mining Indicator of 82.4 %. If we 
were to replace the PIR insulation with softwood fibre insulation, 
we would reach 88.5 %.

Figure 10 – Urban Mining Indicator of the main building components of our HDU.
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1.4 Carbon footprint of the construction

At the present design phase, we are working with the Software 
Rhino (www.rhino3d.com) and Caala (www.caala.de). Caala offers 
the possibility of a parametric LCA, which shows the effects on the 
primary energy demand and the environmental impacts over the 
entire life cycle (phase A to C and D) in real-time in the case of plan-
ning changes. The HDU is created and constantly modified as a 3D 
model in Rhino (see Figure 1). Via a Caala plugin in Grasshopper, 
the model is transferred to the online tool Caala.  

Caala calculates the primary energy demand and the environ-
mental impact of production, replacement, disposal and recycling 
of materials according to DIN EN 15978. The data basis is the Öko-
baudat 2020, but data from EPDs (Environmental Product Declara-
tions) of manufacturers can also be implemented and calculated.  
The energy demand in the use phase is calculated according to 
DIN V 18599. The energy supply from the photovoltaic surfaces 
is simulated with an integrated, simplified calculation model in 
Caala. The feed-in electricity into the grid is calculated in Excel in 
a simplified way using the monthly balance method according to 
DIN V 18599 (see Figure 2). With approx. 22 m² PV on the southeast 
façade and approx. 54 m² PV on the southwest-facing roof surface, 
electricity harvesting of 8893 kWh/a and electricity demand of 
3340 kWh/a is determined in Caala. 5822 kWh of electricity per year 
can be fed into the grid. 

Figure 11 – HDU from the southeast (left) and southwest (right) / 3D model Rhino

Figure 12 – Feed-in electricity based on monthly balance method according 
                     to DIN V 18599
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The large use of biogenic building materials would result in signifi-
cant credits in phase D (see Figure 4). 

The current LCA gives a trend value. After completion of the design 
phase, more precise calculations with additional programmes will 
be integrated into the LCA. The energy demand in the use phase 
is currently set too high, and the electricity yields from the PV 
or PVT system are set too low. Furthermore, load management 
and electricity storage are not taken into account. Currently, the 
building materials are only calculated approximately with data 
from Ökobaudat,  manufacturers‘ EPDs are not yet integrated. 
Furthermore, in the further course, the output databases from the 
BIM model can be accessed to increase the accuracy.

Figure 13 – Life Cycle Assessment HDU without phase D / Caala Figure 14 – Life Cycle Assessment HDU without phase D / Caala

The calculated primary energy demand in the use phase is 38 
kWh/(m² a), by using an air-water heat pump and controlled 
living space ventilation. The heating requirement of 40 kWh/m²a 
included in this calculation is too high and must be reviewed in 
the further process.

When selecting materials, the aim is to use as many biogenic buil-
ding materials as possible. Non-biogenic building materials are 
selected according to their recyclability. In addition to the building 
material qualities, feasibility and affordability play an important 
role, both for the construction of the HDU (dependence on ma-
terial sponsoring) and for a possible real extension. The credits in 
phase D are not included in the given datasheet and correspond 
to the values in Figure 3. 
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2. Sufficiency, Flexibility 
& Environmental Performance

2.1 Biodiversity

Many positive motivations for the natural environment and land 
use go hand in hand with the construction of an extension. Existing 
green spaces in urban areas need to be preserved and expanded. 
Our elevation can implement this because the construction mea-
sures result in only minimal land sealing due to our elevations, and 
the majority of the existing site remains untouched. We also create 
additional green areas on the roof and façade and more biodiverse 
areas are created than are sealed. By leaving the natural topogra-
phies of the site largely untouched, we protect the soil and water 
cycles and the existing living organisms. Furthermore, habitat for 
new species is created and these areas contribute to the conser-
vation of wildlife. If our system of elevation and accompanying 
greening were to be extended to the entire neighbourhood, a 
large contribution could be made to cool the urban microclimate. 
Biodiversity could be created that is currently not found in cities. 
Many creatures would find a habitat again and thus the biodiver-
sity of the whole area would be promoted and built up. Rainwater 
and greywater can be used to irrigate the green areas, which are an 
ecological enhancement of the urban environment. 

GSEducationalVersion SDE 21   Design Challenge   Fassade   M1:100   23.11.21M1:100

Ansicht NW

The exoskeleton on the north side of the building will serve as 
a trellis for the greenery on the façade. In the area of the lifts, a 
large-scale climbing scaffold for climbing plants is planned, exten-
ding over the entire height of about 24 metres. The area is to be 
extensively greened to create a habitat for insects and birds in the 
city. The areas that have balconies and arcades will be greened to 
a slightly lesser extent so as not to prevent light from entering. So-
il-bound climbing plants such as the deciduous, native Clematis 
vitalba are particularly well suited to semi-shaded locations. It is 
fast-growing, richly flowering and tolerates heat and wind. Howe-
ver, as it only reaches a height of 15 m, it is necessary to divide the 
total distance and place an additional plant trough with irrigation 
in the area of the topiary. An alternative would be the wintergreen 
Fallopia baldschuanica, which offers all the more food for insects 
due to its long flowering period. In addition, plant troughs are 
to be installed in the areas of the balconies, where the residents 
have the opportunity to cultivate plants themselves and actively 
contribute to the greening of the building. The plants create a con-
nection between the existing building and the addition and form 
a green carpet that extends across the entire façade. The greenery 
forms a unified overall image and connects the old with the new. 
The roof surfaces of the extension are divided into different types: 
Opaque roof surfaces with PV panels, glass surfaces to the interior 
green communal spaces, barrier-free accessible movement areas, 
areas for extensive and intensive roof greening. 

Figure 16 – Building Elevation Northwest with greenery

Figure 15 – Green Areas
Year-round greenery in the indoor common areas. 
Outside, green roof terraces and facade greening.
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Extensive green roof areas are areas that are greatly reduced in 
the build-up height of the substrate so that only plants with a low 
growth height can grow there. As a rule, drought-tolerant plants 
are used that can withstand strong sunlight and intensive weather 
conditions and require little maintenance. Extensive green roofs 
are particularly suitable where accessibility for maintenance is 
difficult, costs for maintenance and irrigation are to be saved, and 
yet the value is placed on water retention, evaporative cooling and 
biodiversity. An extensive green roof is therefore planned for the 
northwest sloping areas, which will serve as a bee pasture. With 
a roof pitch of 22 and a substrate build-up of approx. 12-15 cm, 
plants with a minimum pot height are suitable. Plant genera such 
as Dianthus, Gypsophila, Sedum and Thymus are robust to the hot 
urban climate and, together with bulbous plants such as Allium, 
provide food for bees and insects during the flowering season bet-
ween May and September. To create further ecologically valuable 
open spaces and expand the habitat for larger insects and birds 
as well, intensive roof greening is also planned on the accessible 
roof areas. With a substrate build-up of 30-50 cm, drought-tolerant 
flowering perennials and shrubs are to further extend the flowe-
ring period, provide nesting opportunities and provide shade in 
summer. In these areas, on the one hand, recreational oases are 
to be created that are creatively appealing for the residents of 
the building and allow them to retreat into the greenery. On the 
other hand, there will be small areas for urban agriculture where 
residents can grow their herbs and vegetables all year round.
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Figure 17 – Floor Plan Level 2 of the addition of storeys with a green roof terrace

Figure 18 – Urban Farming
Urban farming can be practiced by the residents on the roof of the extension.
This encourages community and a connection to nature.

Figure 19 – habitat for animals
The flower-rich vegetation can be used as bee pasture and provides nesting 
opportunities for birds. This helps to increas biodiversity in the neighbourhood.
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Green areas are also found inside our building. The communal 
areas include spacious planted areas, which are optimally 
supplied with daylight through the large window areas on the 
façade and roof. These spaces can be used by all residents and the 
greenery helps to create a pleasant indoor climate. For the cool 
seasons, this allows the residents to spend time in nature and en-
joy the pleasant atmosphere among plants. The common rooms 
are intended to serve as a place of calm and communication for 
the entire building. 
Exterior lighting is designed to reduce light pollution. The HDU 
will have minimised external lighting, which will only directly 
illuminate the pathways. The LED light strips are recessed into the 
underside of the handrails and shine downwards onto the visitor 
path.

Figure 20 – Communal space with year-round greenery

Figure 21 – Communal space with year-round greenery

Figure 22 – Communal space with year-round greenery

Figure 23 – Communal space with year-round greenery
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2.2 Society

The private living spaces of the extension are divided into two 
sizes. This creates a good mix of small living spaces for different 
groups of people. The 78 square metre flat has three rooms and 
is suitable for three to four people. With 36.5 square metres, the 
smaller flat is about half the size of the larger one. It has two rooms 
and can be occupied by one to two people. On average, 21 square 
metres of private living space is available to each inhabitant of 
the extension. The private living space per person was about 25 
square metres in 1970, and it has risen steadily in the following 
decades. In 2018, the figure was 46.7 square metres per person. We 
want to make a statement with our addition and make the small 
living space special through quality and efficiency. 
The living spaces have an open floor plan to be able to respond 
flexibly to the needs of the users in the future. The openness is 
supported by the large window front on the southwest side. The 
optimal use of daylight creates a cosy room atmosphere. The 
result is a space for communication and retreat with an appealing 
view of the surroundings outside.

Our building should appeal to as many different people as possi-
ble and promote diversity in the neighbourhood. For this reason, 
all flats in the extension, all common rooms and roof terraces, as 
well as many of the existing flats, are accessible via a lift. All areas 
can also be accessed vertically via arcades at the level of the top 
floors, and the transitions into the building are designed without 
steps. The living areas are designed in such a way that they can 
be adapted to the needs of their users. This means that each flat 
can be used and occupied barrier-free without complications. It 
is important that future housing concepts include all groups of 
people and that there is the possibility to provide living space for 
different groups of people.

Figure 27 – Group of Resident

Figure 24 – minimized living space
The private living space in our building is minimized to the bare minimum.
Instead, there are additional areas that can be used by all residents.

Figure 25 – common areas
Both inside and outside our addition of storeys are communal rooms with 
different uses. They are a place of rest and communication.

Figure 26 – accessibility
New lifts provide barrier-free access to parts of the existing building and all of the 
addition of storeys. All flats can be adapted to the needs of their residents.
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To compensate for the reduced sizes of the floor plans, there are 
communal areas on each floor in our addition that can be used 
by all residents of the house. In addition, it is also intended to 
promote the togetherness of the entire neighbourhood and serve 
as a meeting place. They are always arranged near the staircases 
and are therefore easy to reach. The two floors are connected via 
atriums, creating visual axes and connections. To separate the 
surrounding flats from the noise of the common rooms, these can 
always be closed off by doors. Also, the wall thicknesses here are 
dimensioned higher to counteract the acoustics and avoid unde-
sirable background noise.
The rooms serve as lounges and communication areas and are 
also intended to strengthen the sense of community and cohesion 
among the residents. Certain rooms can also be booked for private 
parties and leisure activities. There is also a fitness studio where 
equipment is available and people can take part in guided sports 
sessions. A café is also to be part of the concept to bring even 
more life into the building. Outside, the addition also offers open 
spaces for residents. There are roof terraces that can be actively 
used, especially in the summer months. These green areas can be 
optimally used for leisure activities and also for relaxation.
At the HDU, we show exemplary multiple uses of components.
The BIPV façades on the south façade not only provide a technical 
component for regenerative electricity generation, but they are 
also the outermost façade shell, weather protection, and replace 
other façade cladding. PVT modules are used on the roof, which 
generates both regenerative electricity and regenerative heat or 
cooling on one surface.   
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Figure 29 – Floor Plan Level 1 of the addition of storeys showing the module system

Figure 28 – modular building structure
For a fast construction phase, we use prefabricated wooden modules for the 
living areas of the addition of storeys. These can be easily transported by truck.
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2.3 Climate

Increasing soil sealing is increasingly destroying the natural cycle 
of rainwater, especially in cities. The classic discharge into the se-
wage system often leads to an overload of the sewer network and 
the infrastructure of the sewage treatment plants during heavy 
rainfall events, which are becoming more frequent due to climate 
change. To avoid the above-mentioned problems and minimise 
costs for residents and the city, unpolluted water is decoupled and 
infiltrated in our project. The rainwater from the roofs and the over-
flow from the rainwater tanks, as well as the surplus water from the 
greywater from the greywater treatment plant, are channelled into 
a gravel pit, where the water is stored and can slowly seep away. At 
the same time, water reaches the top through lateral slits and the 
capillary effect of the soil. This effect leads to evaporative cooling, 
which is caused by the surface water and thus directly has a direct 
positive influence on the urban climate. In addition, the infiltration 
of further rainwater avoids surface runoff on the property. 

To irrigate the biodiversity in a resource-saving way, the direct 
use of rainwater is an option. The collected rainwater is ideal for 
watering the plants, especially due to its low hardness. Since the 
rainwater is used exclusively for irrigation purposes and not for sa-
nitary purposes, additional fine filtration is not necessary.4 Short 
pipe runs and a low pumping capacity are ensured by the tanks 
being installed close to the consumer. In order not to endanger the 
statics, several small tanks are interconnected to form a battery on 
the upper floor of the annexe. In dry periods, the greywater system 
supplies the necessary water for irrigation. Rainwater is collected 
via a collector in the downpipe, which is flooded when the tanks 
are at maximum level. In the event of prolonged heavy rainfall, the 
excess water is infiltrated directly on-site using a tunnel trench.

The changing precipitation events and the decrease in the total 
amount of precipitation require the integration of alternative solu-
tions such as the treatment of water that is not heavily polluted. In 
addition, increasing urbanisation poses a major challenge to the 
water supply. With a greywater treatment system, about one-third 
of the precious drinking water can be saved even in dry periods by 
supplying toilets and washing machines with service water. This 
makes this system worthwhile not only from an economic point of 
view but also from an ecological one. For this purpose, the slightly 
soiled water from the shower and washbasin is treated. To keep 
costs low, the systems are located on the ground floor of the ex-
tension building. This way, several neighbourhoods can share one 
treatment plant. If there is a surplus of service water, the rainwater 
tank can also be refilled due to its high quality.5

Freeboard  =  Non-water-bearing layer

WNot  = Layer height for emergency drainage

WHead   = Layer height for design rainfall

Figure 33 – greywater treatment

Figure 32 – dimensioning roof drainange

Figure 30 – rainwater harvesting
To irrigate the biodiversity in a resource-saving way, the direct use of rainwater is 
an option. Rainwater is ideally suited for watering plants.

Figure 31 – use of grey water
With a greywater treatment system, drinking water can also be saved during dry 
periods by supplying the toilet and washing maschine with service water.
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The interior gutters of the extension building have three gutter 
layers. The first is sized according to the calculation rainfall of the 
5-year rain event. At the boundary with the layer above, there is 
a free-flowing emergency overflow at the top of the gutter. This 
layer can drain the century rain. Should strong winds occur in this 
layer, the freeboard prevents the water from overflowing. Should 
water nevertheless get over the edge of the gutter, the lower outer 
edge prevents it from penetrating the wall or roof structure.6,7 The 
terraces or flat roof areas of the building with closed parapets are 
equipped with additional emergency overflows for the century 
rain in addition to the normal drainage gutters. These are freely 
drained onto the property via a separate downpipe.8

The exterior walls of the existing building will be fitted with a 
facing façade as part of the renovation. To use the large thermal 
storage mass of the existing wall even more effectively, it is to 
be thermally activated. For this purpose, heating circuits will be 
installed between the existing wall and the new insulation level to 
provide low-energy temperature control. This means that the solid 
existing wall is no longer used solely to compensate for thermal 
peaks in the interior in summer, but that it is also possible to ac-
tively condition interior spaces in the existing building. In winter, 
for example, the basic thermal load of the rooms is covered by the 
façade activation, which means that the existing radiators with low 
flow temperatures can be used for individual temperature control. 
In summer, on the other hand, the nightly cooling capacity of the 
PVT collectors can be used to remove heat from the existing wall. 
If the wall is cooled down during summer nights, a cold reservoir 
is created indirectly, which can be discharged on hot days to cool 
down the storey above. More detailed information on this can be 
found in the Engineering and Construction report.

Figure 34 – energy generation
Most of the energy is generated on the roof, where more than 1000 m2 of PVT 
modules are installed. The south facades are covered with a PV facade.
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2.4 Durability

In construction, we use our knowledge of nodes from 2010 to 
ensure frequent transport, fast assembly times and materials that 
can be separated by material type. 
We want to ensure the longest and most efficient use possible for 
our Design Challenge, so we explain below how it can be adapted 
to other uses if necessary. Our modules span themselves, which 
means that no internal walls are load-bearing. This allows variable 
floor plans to be implemented and adapted for different uses. The 
common rooms can also be divided into new spaces by zoning. 
With a uniform room height of 2.40 m, the building can meet many 
usage requirements. 
The assembly and disassembly of our modules are quick and effi-
cient, as they arrive on-site prefabricated and can be dismantled 
in the same way when necessary.
Our façade is covered with BIPV façade panels, these are mounted 
on a substructure and can be easily installed and also removed 
again. This is advantageous if measures to retrofit the façade are 
necessary for the future. 
During the construction of the HDU, great importance is attached 
to ensuring that the pipes - electricity, water and air - are perman-
ently accessible and enable damage-free maintenance and repla-
cement. We need this principle for the very reason that we develop 
„levelup“ as a modular, fully pre-installed „plug & play“ system. We 
completely prefabricate our HDU in Rosenheim, bring it to Wupper-
tal in modules and then reassemble it for permanent subsequent 
use as a daycare centre and family office in Rosenheim. All cables 
must be easily accessible in the module and element joints and 
be able to be connected without damage. The cables are located 
either behind the removable wall, ceiling or floor coverings or in 
freely accessible ducts. 
The entire electrical cabling runs e.g. in the skirting board. The 
cabling can be easily retrofitted or replaced at any time. Switches 
are radio-controlled, which means that no wiring is required in 
the wall. This means that we do not need an installation level in 
the HDU. The earthen building panels can be attached directly 
to the solid wood wall, which gives us a very high thermal mass 
despite the lightweight construction, which is very advantageous 
for thermal insulation in summer. Our bathroom is an absolute 
speciality. Here, all wall and floor coverings are mechanically fixed 
and quickly removable. This means that not only can the cladding 
itself be replaced without damage, but all the pipes are freely 
accessible and can be replaced with minimal time and expense. 

Service products in the form of services with manufacturer take-
back at the end of the life cycle also lead away from the linear 
economy towards the circular economy and motivate to think 
about new financing possibilities. In addition, we offer interested 
companies the opportunity to present their innovative products in 
the Solar Decathlon competition. 
Also worth mentioning is the cooperation with new software for 
real-time life cycle analysis of buildings, which enables architects 
and planners to assess ecological and economic impacts already 
in the early design phase.

Figure 35 – Delivery of the wooden modules to the construction site

Figure 36 – Unloading the modules with a forklift
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2.5 Building Materials

For the extension, we attach great importance to the use of sustai-
nable, certified and regional woods. Wood is our primary building 
material. It can be mined, processed and used regionally, thus 
reducing CO2 emissions and the negative impact on our environ-
ment. The main construction used in our building is the timber 
module construction method. The modules are prefabricated in 
the region to avoid long transport routes and to save emissions. 
Due to the high degree of prefabrication, the construction time on 
the building site can be reduced and used more effectively. This 
also benefits the residents of the existing building. In addition, the 
modules are designed to exactly match the dimensions of a truck. 
The construction of the roof is also adapted to this size to avoid 
excess lengths and additional costs. 
All superstructures correspond to standard timber cross-sections 
that can be reused for any timber construction after use. We use 
the shredded roof tiles from the existing building for the roof fill 
in the ceilings, thereby promoting a constant circular economy, 
saving disposal costs and providing a sustainable use for existing 
building components. In the extension, the roof tiles provide the 
necessary sound insulation within the building. 

Both the two-storey extension and the renovation façade are pre-
dominantly made of wood, a lightweight construction material. 
The structure attached to the garden side for stairs, lifts, arcades 
and balconies is also made of lightweight steel. Apart from the in-
terior cladding made of clay, heavy mineral building materials are 
completely dispensed with. Except for the necessary foundations, 
no concrete is used.
The interior walls are clad with clay building boards from Playtech. 
The clay building boards are 100 % recyclable or compostable at 
the end of their life cycle. The clay building boards will be plastered 
with clay. The ceilings are equipped as acoustic ceilings made of 
silver fir and sound-absorbing and moisture-regulating softwood 
fibre insulation. The flooring consists of regional ash parquet. All 
room-enclosing materials are therefore humidity-regulating and 
create a pleasant and even room climate. 
The walls and floors of the bathrooms are clad with waterproof 
Resysta boards. There is no need for glueing at all, and the ba-
throoms can be recycled. Resysta consists of 60 % waste material 
(rice husks) and is 100 % recyclable.
In the interior, affordable sustainable chipboard is used for the 
furniture. The Swiss Krono Beyond boards consist of 100 % re-
cycled wood, the binders are made of 97 % renewable bio-based 
raw materials and can be completely recycled. The chipboard can 
be recycled without any losses; the small mass proportion of the 
coating is thermally recycled. 
Magna recycled glass is used as a worktop in the kitchen. This is 
recycled glass melted with reduced energy input. It can be com-
pletely recycled at the end of its life. Almost all the materials used 
are fully recyclable: wood, steel, glass, clay.
The floors are constructed as a floating, non-glued structure of 
mainly wood and clay. All materials we use are untreated and 
biocide-free. 

Figure 37 – primary building material wood
We primarily use wood as a building material. This can be minded and processed 
regionally, thus reducing the negative impact on our environment.

Figure 38 – Wooden building material on our construction site

Figure 39 – Building our HDU
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The interior walls are clad with pollutant-free clay building boards 
with clay plaster. The acoustic ceiling by Lignotrend with PUR glue 
is formaldehyde-free. The parquet flooring made of sustainable 
ash (PEFC) is virtually formaldehyde-free and Blue Angel certified. 
The emission value of the Beyond chipboard we use for our 
furniture is a maximum of 0.01 parts per million (ppm). This cor-
responds to only 12 millionths of a gram per cubic metre (μg/m3) 
and is well below all legal requirements worldwide. They meet the 
requirements (ZU-76) of the Blue Angel environmental label. The 
wooden walls are double-boarded with clay building boards and 
thus meet the fire protection requirements. The wooden ceiling 
is dimensioned for burn-off. This means that no fire protection 
coatings are required. 

The ventilated façades have either an outer façade cladding of 
glass-glass, BIPV modules or oiled silver fir triple-layer boards 
fixed with wooden nails. There are no paints and no surfaces of 
the HDU are coated, neither the BIPV glass surfaces, the wooden 
facades nor the steel beams. The steel is hot-dip galvanised for 
durability and recyclability. 
The flat roof is waterproofed with a permanent standing seam 
sheet covering and is bitumen-free. The roofs are made of stan-
ding seam sheet metal due to their durability, even with repeated 
assembly and disassembly. No copper or zinc is used.

Figure 40 – Fastening the clay building panels in the interior

Figure 41 – Clay plaster on the clay building boards
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figures

Figure 1 – Urban Mining Indicator of the main building compo-
nents of our HDU.
Figure 2 – UMI result exterior wall.
Figure 3 – UMI results window
Figure 4 – UMI result interior wall.
Figure 5 – UMI results elevated floor slab
Figure 6 – UMI results ceiling with PIR insulation
Figure 7 – UMI result ceiling variant with softwood fibre insula-
tion as a substitute for PIR
Figure 8 – Urban Mining Indicator for the entire building wit-
hout PIR insulation
Figure 9 – UMI result roof
Figure 10 – Urban Mining Indicator of the main building compo-
nents of our HDU.
Figure 11 – HDU from the southeast (left) and southwest (right) 
/ 3D model Rhino
Figure 12 – Feed-in electricity based on monthly balance met-
hod according to DIN V 18599
Figure 13 – Life Cycle Assessment HDU without phase D / Caala
Figure 14 – Life Cycle Assessment HDU without phase D / Caala
Figure 15 – Green Areas
Year-round greenery in the indoor common areas. 
Outside, green roof terraces and facade greening.
Figure 16 – Building Elevation Northwest with greenery
Figure 17 – Floor Plan Level 2 of the addition of storeys with a 
green roof terrace
Figure 18 – Urban Farming
Urban farming can be practiced by the residents on the roof of 
the extension.
This encourages community and a connection to nature.
Figure 19 – habitat for animals
The flower-rich vegetation can be used as bee pasture and 
provides nesting 
opportunities for birds. This helps to increas biodiversity in the 
neighbourhood.
Figure 20 – Communal space with year-round greenery
Figure 21 – Communal space with year-round greenery
Figure 22 – Communal space with year-round greenery
Figure 23 – Communal space with year-round greenery
Figure 24 – minimized living space
The private living space in our building is minimized to the bare 
minimum.
Instead, there are additional areas that can be used by all 
residents.
Figure 25 – common areas
Both inside and outside our addition of storeys are communal 
rooms with 
different uses. They are a place of rest and communication.
Figure 26 – accessibility
New lifts provide barrier-free access to parts of the existing buil-
ding and all of the addition of storeys. All flats can be adapted 
to the needs of their residents.

Figure 27 – Group of Resident
Figure 28 – modular building structure
For a fast construction phase, we use prefabricated wooden 
modules for the 
living areas of the addition of storeys. These can be easily 
transported by truck.
Figure 29 – Floor Plan Level 1 of the addition of storeys showing 
the module system
Figure 30 – rainwater harvesting
To irrigate the biodiversity in a resource-saving way, the direct 
use of rainwater is an option. Rainwater is ideally suited for 
watering plants.
Figure 31 – use of grey water
With a greywater treatment system, drinking water can also be 
saved during dry periods by supplying the toilet and washing 
maschine with service water.
Figure 32 – dimensioning roof drainange
Figure 33 – greywater treatment
Figure 34 – energy generation
Most of the energy is generated on the roof, where more than 
1000 m2 of PVT modules are installed. The south facades are 
covered with a PV facade.
Figure 35 – Delivery of the wooden modules to the construction 
site
Figure 36 – Unloading the modules with a forklift
Figure 37 – primary building material wood
We primarily use wood as a building material. This can be 
minded and processed regionally, thus reducing the negative 
impact on our environment.
Figure 38 – Wooden building material on our construction site
Figure 39 – Building our HDU
Figure 40 – Fastening the clay building panels in the interior
Figure 41 – Clay plaster on the clay building boards
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40  Urban Mobility Report
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1. District Level: City of Nuremberg

1.1 Topography
The central train station of Nuremberg is located 309 meters ab-
ove sea level (MASL). While the lowest point, which is located in 
the Kleingründlach district on the northern edge of the city, (284 
MASL), the highest point within the city ring is in Burgberg (352 
MASL).

1.2 Transport connection
Nuremberg is located in the north of Bavaria and with its popula-
tion of approximately 520,000 is the second largest city in Bavaria. 
Together with its direct neighbouring cities of Fürth, Erlangen, 
and Schwabach, the Nuremberg conurbation comprises of some 
1.3 million people. Bus lines 30 and 33 connect the airport with 
Nuremberg‘s northwest.

The airport can be reached within twelve minutes by using sub-
way line U2 from Nuremberg’s central station. The central station 
is centrally located and is the only long-distance train station in 
Nuremberg. Long-distance trains offer direct connections to the 
Rhine-Main and Ruhr areas as well as to Stuttgart, Rostock, Ham-
burg, and Vienna, Austria. Nuremberg has good connections to 
the Autobahn (freeway) network. Three major German freeways, 
the A3, A6, and A9, intersect to the south-east of Nuremberg. In 
addition, the A73 provides Nuremberg with good connections to 
regional cities like Erlangen and Fürth. The freeways are easily 
accessible via the federal road network. Nuremberg also has a ring 
road called the federal highway 4R. This road completely encircles 
Nuremberg, and along with the federal roads B2, B4, and B8, is one 
of the most important main traffic junctions in Nuremberg.

Figure 1 - Nuremberg road network
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1.3 Waters
The Pegnitz is considered Nuremberg‘s city river and is part of the 
cityscape. The watercourse meanders through the metropolitan 
area. In comparison to earlier times, the Pegnitz was robbed of its 
natural river bed, diverted by man for use for the hydraulic struc-
tures of former mills. Prevented from its natural flow, this inter-
vention has caused over one hundred floods throughout history. 

1.4 Traffic characteristics
A recent survey of Nuremberg’s residents commissioned by VAG 
showed that 76 % feel that road traffic is on the increase. As many 
as 89 % consider the associated consequences to be either „less 
bearable“ or „no longer bearable“. This puts traffic at the top of 
the list of municipal issues.

1.5 Main means of transport
The normal traffic route of the average Nuremberger is 19 km and 
65 minutes per day. With 41 %, the automobile is the most used 
means of transportation. (Figure 3) This share is to be significantly 
reduced by the new mobility concept. However, for a total of 49 
% of their journeys, Nurembergers already travel with an environ-
mentally friendly alternative (bicycle, walking, public transport). 
Particularly striking in Nuremberg is the younger generation 
(18-23 years of age), because this group only uses automobiles at 
27 % as a means of transportation. Comparatively, they tend to 
prefer environmentally friendly alternatives like walking, cycling, 
and public transport. At 46 % among the 45-64 age group, car use 
is highest of all age based groups in Nuremberg.

1.6 Motives for mobility
On average, 84 % of Nuremberg’s residents leave their homes at 
least once a day. The reasons for leaving home vary, but they are 
an important indicator of mobility. The most common reasons 
are work, shopping, and leisure. 

1.7 Commuters
In the Nuremberg region there are 223,316 employees subject to 
social insurance contributions. Of these, 71,715 (32.1 %) com-
mute to work in another district (outgoing commuters) every 
working day. At the same time, 162,863 employees commute to 
the Nuremberg region (incoming commuters). The commuter ba-
lance thus amounts to +91,148, with the majority of commuters 
coming from the neighbouring cities of Fürth and Erlangen.

Figure 2 - Nuremberg City, Ludwigsfeld Marking

Figure 3 - Main means of transport 
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1.8 Decreasing means of transportation
In general, there has been an increase in bicycle traffic (+2 % 
since 2002) and a decline in the level of motorization (-3 %; 
32 % since 2002). This is also expressed in the citizens‘ desire 
for greater political commitment to public transport, with the 
majority rejecting motorized individual transport. Children and 
young people in particular use public transportation, bicycle, or 
walk. This tendency, according to the Environmental Association, 
is increasing among young adults. For middle-aged individuals, 
the automobile plays a greater role. However, here too there is a 
change of thinking among the population. There are 475 cars per 
1000 inhabitants. Old town Nuremberg offers 725 paid parking 
spaces (2.50€/1. hour city centre or 1.50-2€/1. hour parking 
garage) as well as 824 free parking spaces. Three out of five cars 
are moved daily, with only 1.3 persons in vehicle per trip. On 
average, 161,545 commuters commute to Nuremberg every day, 
with 67,039 of those from Nuremberg. In 2018, Nurembergers 
were stuck in traffic jams for an average of 119 hours. A subway 
with green electricity transports up to 600 people, which corre-
sponds to 462 cars, 103 kg CO2, 215 g nitrogen oxide, and 2.3 km 
of congestion.

1.9 Sharing offers
More mobility with less traffic shall be made possible in the futu-
re, requiring a successively changing understanding of mobility 
among citizens: sharing, renting, borrowing instead of owning. 
This is where the MiFaZ, the online car-sharing agency of the Nu-
remberg metropolitan region offers much potential. Apart from 
the MiFaZ, which is free to use, there are also commercial sharing 
services. The largest car sharing provider is „Scouter“ with over 80 
vehicles. Scouter is a cooperation partner of VAG (Verkehrs- Akti-
engesellschaft Nürnberg). The VAG itself also offers sharing bicyc-
les („VAG Rad“), which are available at 20 locations in the city. The 
approximately 300 bicycles cost users 5 cents per minute. 

2. District level: Ludwigsfeld

2.1 Topography
The district of Ludwigsfeld is 315 m above sea level and situated 
on relatively level terrain. While the relatively higher points (327 
MASL) can be designated as public open spaces, such as Luit-
poldhain, the highest point in the neighbourhood (336 MASL) is 
located at the headquarters of the German Federal Employment 
Agency (Bundesagentur für Arbeit).

2.2 Basic Information 
The district of Ludwigsfeld is the 10th district of the 87 urban 
areas of Nuremberg. It is located in the southeast of the city of 
Nuremberg and is categorized as one of the southern city mu-
nicipalities. Ludwigsfeld covers 1.46 km2 and is home to about 
11,400 inhabitants. 

2.3 Structures of the neighbourhood 
Due to the separating effect of Regensburger Street and Schul-
theiss Boulevard, the urban division, which divides Ludwigsfeld 
into three sub-districts is very apparent. The northeast of the 
district, where the existing building is located, is connected to the 
densely populated settlement structures of the inner city sub-
districts. The central zone is home to the Federal Employment 
Agency, which is also the geographical centre of the district. The 
southernmost area, on the other hand, is designated for public 
use, and green spaces open up the district towards Volkspark 
Dutzendteich to the south, the largest park in Nuremberg.

2.4 Points of interest 
Shopping opportunities are plentiful in the centrally located 
neighbourhood of Ludwigsfeld. These are easily accessible by 
car or bicycle, which makes it easier to transport goods. Groce-
ry  and clothing stores are mainly located in the northern part 
of Ludwigsfeld, near Nuremberg‘s main train station. Smaller 
cafés and restaurants are also scattered throughout the northern 
part of the district, which offers more diversity for the residents. 
The Luitpoldhain is the place to enjoy nature and free time in 
Ludwigsfeld, because it consists of 21-hectares of public green 
space that offers a wide variety of leisure activities. In the north of 
Luitpoldhain is the Municipal Culture and Congress Centre of the 
city of Nuremberg, named the Meistersingerhalle.
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Figure 4 - Uses in the neighbourhood

Figure 5 - Uses in the neighbourhood
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Luitpoldhain is integrated into the local road network and can be 
reached by car and bicycle. Luitpoldhain is also home to the pa-
lazzo of star chef Alexander Herrmann, where both culinary arts 
and entertainment are offered. Since the district is mainly cha-
racterized by residential areas, there are a very limited number 
of companies providing employment. The two largest employers 
are the Federal Employment Agency and the Diehl Technology 
Group. Furthermore, there are several industrial enterprises, most 
of which are to be found in the automotive sector. 

2.5 Social structure 
Ludwigsfeld has a very heterogeneous population structure, with 
31 % of the inhabitants having a migration background, and 70 % 
of the inhabitants between 15 and 64 years of age. The age struc-
ture in the district is changing to the effect that the average age of 
residents in higher age brackets is increasing, while those in youn-
ger age groups are stagnating or decreasing. In Ludwigsfeld, the 
4,659 employees subject to social insurance contributions is 58 %. 
At 6 %, the unemployment rate is 1.8 % higher than that in the 
rest of the city. The number of buildings that house seven or more 
apartments classified as multi-family houses dominates the neig-
hbourhood at 88 %. The purchasing power index of Nuremberg‘s 
residents was 104.2 in 2020, which is above the national average 
of 100. More precise information on the purchasing power of Lud-
wigsfeld‘s residents is not currently available.

2.6 Traffic characteristics 
Ludwigsfeld is strategically and spatially well situated for access 
to public transportation (city bus, streetcar, and suburban train). 
The accompanying streetcar route on Regensburger Street offers 
two centrally located stops (Scharrer Street, Immelmann Street) 
for both residents and visitors to public parks and outdoor spaces. 
The suburban train line S2, with three stops, runs along the north-
eastern border of Ludwigsfeld. (Figure 6 and 7) 

The central train station can be reached by public transportation  in 
about 20 minutes. Bus lines 30 and 33 connect the airport with Nu-
remberg’s Northwest. The airport can be reached via Nuremberg’s 
central station in twelve minutes by subway line U2. The main train 
station is centrally located and is the only long-distance train sta-
tion in Nuremberg. Long-distance trains offer direct connections 
to the Rhine-Main and Ruhr areas, as well as to Stuttgart, Rostock, 
Hamburg and Vienna, Austria. There are a total of 23 public stops 
in the neighbourhood, 11 for the city bus, 9 for the streetcar, 2 for 
the suburban train, and 1 station specifically for train connections.

During rush hour, the respective public transportation services run 
at moderate intervals to the central train station. The rush hours 
that are being referred to are as follows: Monday - Friday: 06:00 - 
09:00 and 16:00 - 19:00 The city bus runs 6 times per hour in both 
timeframes, the streetcar 7 times in the morning and 6 times in the 
evening, the suburban train 3 times in the morning and 4 times 
in the evening, on average, with the train having only 1 timeslot 
in each timeframe. The neighbourhood is also connected to the 
main traffic axis, where state roads junction with the surrounding 
freeways. Ludwigsfeld is bordered on the south by Bayern Street 
(part of the Nuremberg’s city ring B4R) and to the west by Münche-
ner Street. This diverse network creates important traffic junctions 
and larger traffic hubs with concentration points for public trans-
portation. 

2.7 Bicycle grid 
The bicycle grid within Ludwigsfeld sufficiently covers the area to 
reach all primary destinations such as grocery stores, leisure acti-
vities, and family doctors. Bicycle paths are available at the buil-
ding complex on Regensburger Street and are integrated into the 
general road network. Most destinations within Ludwigsfeld can 
be reached by bicycle within 5-10 minutes. The bicycle grid offers 
a simple connection to the main train station, which can then be 
used to reach further destinations.

Figure 6 – Ludwigsfeld, Bicycle paths, e-charging and sharing points
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Figure 7 - Ludwigsfeld, Public stops

2.8 Parking 
Except for roadside parking, public parking spaces can be mainly 
found in the south of Ludwigsfeld. These are located near the Fe-
deral Employment Agency as well as in the vicinity of the Dutzend-
teich student residence. Located near the Meistersinger Halle in 
Luitpoldhain, there are also two larger, paid parking lots with 200 
and 650 parking spaces respectively. The parking facilities provide 
easy access to neighbouring districts such as Dutzendteich. (Par-
king in Nuremberg, City of Nuremberg)

2.9 Declining motorization level 
A change in thinking can also be observed in the Ludwigsfeld dis-
trict. Since 2014, the number of privately owned vehicles (POVs) 
registered in the district has been declining continuously. The total 
number fell from 361 to 337 cars per 1000 residents.

2.10 Offer of the Environmental Association 
Two charging stations for electric vehicles are offered at the par-
king lot of the Luitpoldhain district park. Another station is located 
at the sports boarding school Sankt Paul – “Haus der Athleten”. 
These are charging stations with a charging capacity of 22 kW and 
plug type 2, which offers commuters and students an environ-
mentally friendly way of charging their vehicles close to the site, 
and easy access to the nearby central train station. The car-sha-
ring provider “Scouter” offers a station in northern Ludwigsfeld to 
provide a flexible alternative for residents of the neighbourhood, 
who only need a car now and then. Sharing concepts help relieve 
parking pressure in densely populated areas and offer mobility op-
portunities for socially disadvantaged people. Sharing points can 
be easily reached within a few minutes by foot or by bicycle. 
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3. Building level: Ludwigsfeld 

3.1 Existing building 
The existing building is located at Regensburger Street, numbers 
143-159, and is located directly opposite to the Federal Employ-
ment Agency. Located very centrally in the neighbourhood, the 
building offers a good starting point to reach public transporta-
tion, the bicycle grid, as well as major traffic hubs.

3.2 Public transportation infrastructure 
This central location also offers an extensive connection to the pu-
blic transportation network of the city of Nuremberg. The streetcar 
stop can be reached in a few minutes at Scharrer Street north-west 
and Immelmann Street south-east. The bus stops at Bestelmeyer 
Street north and Peterskirche north-west are both about 600 m 
away, respectively. The Gleißhammer suburban train station is 
located 700 meters to the northeast. Nuremberg‘s central train 
station, which is about 3 km away and easily reachable by street-
car, bus, or bicycle, can also be used to reach further destinations. 

Figure 8 - Infrastructure near the property
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3.3 Parking 
There are no designated parking spaces for residents, which be-
long to the building; however, roadside parking is permitted along 
the following routes: Regensburger Street, Parsberger Street, and 
Vellburger Street. It is unknown how many residents have their 
own cars, they are therefore dependent on nearby parking facili-
ties. (Figure 8)

3.4 Social structure 
There is no further detailed information about the social structure 
in the existing building. The social structure of the district can be 
used for this purpose.

3.5 General traffic situation environment stock 
The existing building is located at 143-159 Regensburger Street 
and has nine (9) main entrances on the south-west side that ac-
cess the apartment blocks. The north-east side of the building also 
has nine (9) rear-entries facing the backyard. 

There are no permanently allocated parking spaces, which is why 
residents park on the hard shoulder (approx. 25 parking spaces) 
on Regensburger Strasse (30 zone). 

• Parking garage: Neumarkter Street 59a in the immediate vici-
nity of the railroad tracks 

• Parsberger Street: 30 zone, sidewalk without high curbs avai-
lable, half of the cars park on the sidewalk 

• Neumarkter Street: 30 zone, sidewalk without high curbs avai-
lable, half of the cars park on the sidewalk 

• Routes from existing building to the parking garage:
• By car: ca. 1 min, 400m 
• By bicycle: ca. 1 min, 400m 
• On foot: ca. 5 min, 300m

4. Mobility concept 

4.1 General vision 
The goal of the mobility concept is to provide incentives and op-
portunities for sustainable living and to promote interaction and 
a sense of community among residents. The sharing concept will 
eliminate the need for residents to own cars, reducing the number 
of cars per resident and providing various sustainable alternatives. 
Furthermore, carpools can be formed between residents, linking 
driving routes and thus significantly reducing traffic density and 
the number of cars on the road. In addition, the aim is to promote 
community and interaction among the residents. The concept is 
reflected in a specially developed „Sharing-App“ which promotes 
the previously explained goals using user-friendly functions.  In or-
der to achieve these goals, residents are to be analysed in terms of 
their social status (sinus milieus, age, marital status, etc.). Together 
with their mobility behaviour, this information is necessary to opti-
mally tailor the sharing concept as well as the app to future users.  
Accessibility, cost and availability of vehicles in the sharing pool 
must optimally meet the needs of the residents for the concept to 
be successful.

4.2 Target group
The current tenants, who can be assigned to the ten Sinus Milieu, 
have been mainly assigned to the ‘class grouping’ of traditional 
and lower-middle class.  First, the ‘traditional milieu’ is represen-
ted, and is characterized by anti-individualistic thinking, social 
forms and moral concepts. There are also residents who are clas-
sified in the ‘precarious milieu’. The middle-class grouping, who 
affirm the social order and strive for professional and social es-
tablishment as well as secure harmonious relationships, are also 
represented. It can be assumed that future residents will strive for 
a different basic orientation and can be classified as belonging to 
a somewhat higher stratum. ‘Adaptive-navigators’ are the determi-
ned, mobile young middle-class of society, who are success-orien-
ted, willing to compromise and have a strong need for flexibility 
and security. Likewise, there are also residents who can be assig-
ned to the ‘hedonistic milieu’. 

They are generally characterized by the fact that they live in the 
“here and now” and belong to a fun-oriented, modern lower-class 
or lower-middle-class and accordingly have little control and plan-
ning. The ‘socio-ecological’ may become future residents, who 
have idealistic, consumption-conscious views and are globaliza-
tion sceptics. They are characterized primarily by a pronounced 
ecological and social conscience.
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Figure 11 - Sharing-pool requirements

Figure 10 - Vehicle requirementsFigure 9 - Motivations for mobility
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Principally, the picture among the residents is rather heteroge-
neous. When it comes to different age groups and family status, 
everything is represented in the existing building. Therefore, it is 
clear that the concept must be suitable for a broad target group. 
The selection of a suitable vehicle pool particularly comes to the 
fore here, as this is where different needs are most relevant. This 
selection process is explained elsewhere in this document. 

4.3 Mobility offer
As described in chapter 1.6 and shown in figure 9, the motivati-
ons of the people of Nuremberg can be broken down into the four 
categories of work, shopping, leisure, and companionship. These 
motivations result in vehicle requirements that must be fulfilled to 
support them in the best possible way. Figure 10 describes the ex-
tent to which certain requirements must be present for each activi-
ty. As an example, for the activity „shopping“, the storage space of 
the vehicle is particularly important, whereas the range (distance) 
is not as important, because Ludwigsfeld offers numerous closely 
located shopping opportunities. 

The analysis shows that vehicle sharing is less suitable for the 
activity „work“, because a vehicle is needed that is available to a 
person in high frequency and duration. This not only contradicts 
the sharing idea, but also cannot be reconciled with the stationary 
concept (vehicles always must be returned to the car park of the 
existing building). However, the concept should also offer a solu-
tion to this fraction of the target group. 

The app offers the function to form carpools in order to compen-
sate (Chapter 4.5.4) for this last issue. In addition, a discounted job 
ticket is to be offered through cooperation between housing provi-
ders and public transportation authorities to discourage residents 
from using privately owned vehicles.

Considering previous information and available resident data, the-
re are ultimately four criteria that were considered in the vehicle 
selection. These are the needs (motives), the age of the residents, 
the existing ability to pay (lower/middle class) and the lifestyle of 
the residents (milieu). The vehicles were chosen to fully cover the 
range of these criteria (Figure 11) and comparatively estimates 
the ratio of vehicles needed. For example, less Mercedes EQAs are 
needed than VW ID3s, as they can significantly meet more needs 
of the residents. Nevertheless, the EQA is a good addition to the 
fleet as it is more suitable for larger purchases, transport, or family 
trips, etc.

Part of this needs assessment is used to identify necessary addi-
tional equipment for the fleet in order to provide the maximum 
benefit to the residents. The additional equipment is included in 
the price of vehicle use for the residents. For motor vehicles, the 
following equipment is to be included in the vehicle: Dog trans-
port boxes, child seats, navigation systems and, automatic ope-
ning tailgates. For bicycles, users will benefit from bicycle helmets, 
locks, mobile phone holders, transport trailers, child trailers, child 
seats, saddle bags, bicycle baskets, air pumps, and spare batteries.

4.4 Public transport
In addition to the vehicle sharing offer, the public transportation 
offer is to be better adjusted to the residents’ needs. Two criteria 
play a decisive role: firstly, the frequency of departures, which indi-
cates at what minute intervals the means of transport depart from 
a station and are thus available to the residents, and secondly, the 
distance to the nearest station where the means of transport is 
available. Since residents can reach public transportation in the 
vicinity on foot, the distance from this point is measured in „Wal-
king minutes“.  

The green dots in the matrix of figure 12 represent the current avai-
lability of bus, tram, and suburban train stops in Ludwigsfeld. For 
each line or mode of transport, the closest station to the existing 
building was selected. The X-axis indicates how far the station of 
the respective means of transport is from the existing building. The 
Y-axis shows the frequency with which the means of transport de-
part from a given point.  The exact location of the stations can be 
seen on the map in figure 7.

From this actual state, a target state has been developed that spe-
cifies a suitable distance and departure frequency for each means 
of transport. This ideal condition is shown by the red dots and 
black arrows in figure 12. The arrows indicate what improvements 
in distance and frequency certain modes require (e.g. down arrow 
means higher departure frequency desired). The red dots are the 
associated recommendation to achieve this. In the following, the 
means of transport have been analysed and recommendations for 
improvements have been made.



133

Bus: Lines 43 and 44 currently run every 10 minutes. Since they 
depart from Gleißhammer train station 5 minutes staggered, 
commuters can take a bus every 5 minutes direction city centre 
(Hauptbahnhof). The distance is a 7-minute walk. However, to do 
e.g., the weekly shopping within Ludwigsfeld, the route is time-
consuming, as one could also walk directly to the supermarket in 
a number of minutes. An additional bus route along Regensbur-
ger Street would solve this problem. If the bus stopped at the Im-
melmann Street tram station, the expected distance would only 
be a 2-minute walk. In addition, to make the way home at night 
shorter, and above all safer, the night bus N3 should run every half 
hour instead of every hour, and also stop at a bus stop on Regens-
burger Street. The residents will benefit from a safer walk along a 
busy and well-lit Regensburger Street to their homes, not having 
to cross the entire district.

Suburban train (“S-Bahn”): Currently, the S2 departs from Gleiß-
hammer station every 20 minutes, and the S3 also runs on this line, 
but only stops at very selected times. A simple solution to double 
the frequency of the S-Bahn is therefore to have the S3 stop at 
Gleißhammer every 20 minutes and 10 minutes staggered to the 
S2, resulting in an S-Bahn to the main station every 10 minutes.   
Streetcar: Since residents already have access to two different 
streetcar lines within a 3-minute and a 10-minute walk, there is 
no need to expand these services as the 10 minute frequency is 
satisfactory.

Figure 12 – Public transport actual and target state

Public transport offers, whether in planning or to be expanded, are 
directly linked to changes that affect private transportation, which 
tends to be a delicate matter. On the one hand, residents who are 
dependent on private vehicles, e.g. for work reasons, should be 
enabled to use these sensibly. On the other hand, there are mea-
sures that are intended to restrict privately-owned  vehicles in or-
der to relieve traffic congestion and make public transport more 
attractive. Current nation-wide measures include or are being de-
bated: excluding cars without a green environmental badge from 
city centres, establishing a general 30 km/h speed limit within 
urban areas, designating parking spaces for electric vehicles, and 
increasing fuel taxes. Likewise, similar measures are being consi-
dered in the Ludwigsfeld district that should lead to a change in 
mind set among residents. 

The planned multi-storey car park (Chapter 4.7) should ease the 
parking situation for the residents of the existing building, because 
they will no longer have to rely on finding parking spaces along the 
street. Furthermore, the multi-storey car park is designed with sus-
tainable mobility in mind with the inclusion of charging columns 
and bicycle parking spaces.

Providing residents with an incentive to use electric vehicles, par-
king spaces along Regensburger Street, notably in front of the exis-
ting building, have been designated as free-of-charge but ‘electric 
vehicles only’ parking spaces. 

Although a Park & Ride car park is not a sensible solution in Lud-
wigsfeld, the neighbouring area around the Dutzendteich offers 
great potential due to the trade fair car park and the fairgrounds. 
Because both offer extensive parking facilities and are well con-
nected to public transportation, an area is to be made available 
free of charge to commuters and residents, which is expected to 
curb traffic density in the city centre. 

The residential, break-away street directly in front of the existing 
building, which happens to be named Regensburger Street, has 
already been designated a speed-restricted area. The multi-laned, 
two-away transit street also named  Regensburger Street, runs 
parallel to this and is separated by a approx. 30 meter wide verge 
strip. Reducing noise pollution for residents and providing further 
incentives to switch to public transport could be accomplished 
with further speed limit reductions from 50 to 30 km/h.

Finally, in order to reach people who do not want to give up their 
own vehicle, the introduction of carpool-only lanes is an effective 
measure.
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4.5 Mobility app 

4.5.1 Framework 
Current residents of the existing building and future tenants alike 
should benefit from a firmly established sharing concept, which 
can be easily used via an app. This will motivate the exchange of 
goods and services among the residents. In this context, a sharing 
concept for bicycles and cars is to be implemented, which will be 
booked via the app and billed using a points system. The offer is 
not only intended to support residents who do not own vehicles, 
but also to encourage residents to refrain from owning a vehicle.
The app follows a non-profit principle in order to counteract mi-
sappropriation and to ensure that the idea of social togetherness 
is not lost through commercial endeavours. The app is financed 
by income (rental of vehicles from the sharing pool) to cover costs 
such as insurance of vehicles and bikes and the maintenance work 
of the app. Surpluses that arise at the end of a period are reinves-
ted and the prices for the user are accordingly adjusted.

The currency used by the app consists of so-called “points”. These 
points can be earned by renting your own goods, or by completing 
various services. Points can also be purchased in the app by bank 
transfer, but they cannot be cashed out again.

Common in the industry, the development of the app is controlled 
by agile project management (SCRUM). In a first step, all require-
ments (”Features”) for the web application are listed by means of 
user story mapping. (Figure 13). Horizontally the features are clus-
tered in so called “Epics” which represent certain thematic focuses 
or functions. Vertically the features are sorted by their release date. 
The highest prioritised contents are in the MVP (Minimum Viable 
Product). It is imperative that this content be included in the app 
to enable the testing and evaluation of the core functionality. Less 
important features belong to the first release and features which 
are nice-to-have, but not crucial, to the second release. As soon as 
all requirements are listed in the map, their functionality is speci-
fied. This includes the definition of “User stories”. They specify the 
requirements for the development team from a user’s perspective, 
and make it easier to check whether goals have been achieved. 
All features that have already been implemented, as well as tho-
se that are planned, can be found with their detailed user stories 
in the appendix. Finally, the relationships between the different 
functionalities are presented either by means of BPMN (Business 
Process Model and Notation) or wireframes within a clickable pro-
totype. This allows the visual requirements of the app to be better 
communicated to the development team.

Figure 13 – User story mapping
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4.5.2 Point system 
The distribution of points is explained below. To make the conver-
sion of real money into points transparent and easy to understand, 
1 point corresponds to 1 cent. This should make it  easier to calcu-
late and convert actual service, barter, or loan transactions. 

The prices for products and services are set among the residents. 
As far as vehicle rentals are concerned, the cost of bicycles is deter-
mined by the time system, whereas distance and time determine 
the price of the rental period for cars. Leased e-cars are provided 
by a certain quota of driven kilometres (for more information on 
profitability, see the Viability report).

4.5.3 Core functionality (MVP)
One of the overriding goals of designing a cell phone app are to 
facilitate the exchange and interaction of residents in Ludwigs-
feld. This will be accomplished by means of a simple, user-friendly 
interface, in order to make the app assessable even to people not 
experienced with similar technology. Furthermore, the integration 
of a sharing concept remains one of our top priorities, and will 
help  to reduce the average number of cars per capita, and thus 
CO2 emissions.

The app is divided into five sections: home, mobility, offers, re-
quests, and activity. Please refer to the appendix for the technical 
implementation of the app. 

Home page: The home page lists news, future events, and current 
requests from fellow residents. Via the user profile, points can be 
topped up using various payment systems. Furthermore, personal 
data can be viewed, as well as the history of past activities. In ad-
dition, the users’ language can be changed or push notifications 
can be activated or deactivated under settings options. Contact 
details of the apartment superintendent and the administrator are 
provided. Residents can also chat with other tenants using a chat 
function. 

Vehicle Points/km Points/min
Renault Zoe 19 3

VW ID 3 23 3

Mercedes EQA 29 4

Bicycle Falter 0 1

E-Bike Fischer 0 2

Cargo bike Fischer 0 2

Load triad Prophete 0 2  

Table 1 – Point System

Mobility: The process of renting a vehicle is as follows: first, a 
means of transport is chosen (car, bike, e-bike, cargo bike). Then, 
using the data provided, the exact type of any given selection is 
selected. Under „Book time slot“ a popup with a calendar system 
opens, and a time slot is chosen. The free time slot can be booked 
(highlighted in the calendar) and then confirmed. 

Example: a family wants to rent a car for a trip, for which they choo-
se the VW ID 3. The family is on the road for a total of 2 hours and 
16 minutes, they drive a distance of 21 kilometres. (see Figure 14)

Offers: In this area, items or services can be offered among the 
residents. For example, if someone owns a cordless screwdriver, 
they can post it in the app and share it with other residents. To do 
this, go to „Create offer“, select a category (in this case „Tools“), 
enter a short description (possibly with a picture) as well as a 
price suggestion and your own contact details. Offers run for one 
month, and can be extended as often as desired. If someone wants 
to use one of the offered items or services, the category is chosen 
first, then the exact type is determined. After this, one books the 
time slot analogous and makes an appointment with the respec-
tive tenant. 

Example: Markus owns a toolbox, which he is willing to offer in the 
sharing app for 2 points per minute. Another resident is interested 
and rents the toolbox for three hours. On the same day, Markus 
goes on a bike tour with one of the bikes from the sharing pool. He 
is on the road for five hours but still gains 60 points at the end of 
the day because of the loan of his toolbox. (see Figure 15)

Requests: In addition to the „Offers“ function, „Requests“ gives re-
sidents the opportunity to search specifically for items or services. 
For example, an elderly woman requires shopping assistance. To 
do this, she goes to „Create wanted ad“ and enters all the needed 
data (analogous to „Offers“). If someone is interested in assisting 
her, the woman’s ad can be found under „Services“. The person 
can now contact the woman by using her contact details provi-
ded, and in this way pre-finance the loan of items or services they 
require. 

Example: An elderly woman has placed her want ad for a shop-
ping assistant and a message. Shortly afterwards, student Lena ag-
rees to this, and they settle on a price of 300 points. She borrows a 
cargo bike for the shopping, with this she wants to transport a grill 
to friends later. The rental time is five hours. This results in a price 
of 600 points. (see Figure 16)
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Figure 14 - Example borrow

Figure 15 - Example use services

Figure 16 - Example of a service
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4.5.4 Extended functionality (Releases)
In addition to the core functionality described above, which pri-
marily enables the lending and borrowing of goods and services, 
the app is intended to offer users far more in-depth functions in 
the long term. These are described categorically below and are 
also listed in the user stories in the appendix. The core functions 
also separate the actual app from the long-term conception. The 
extended functionality thus describes functions that are currently 
not yet implemented in the app but are to follow in the releases. If 
the implementation is not possible due to limited resources, they 
will still be transferred into a clickable prototype. 

Authentication 

When a new resident moves in, an access code is to be automa-
tically generated for the app based on the master data recorded 
by the property management, as well as a username according to 
a defined scheme. Both will be provided to the resident by email 
(or post). When the user logs in for the first time, he or she can 
determine a new password, check the stored personal data for 
correctness and adjust it if necessary. From this point, the user can 
log in with their „credentials“ in the app or in the web browser. To 
ensure that the resident is authorised to rent vehicles, their driving 
licence is checked by the property management and the expiry 
date is stored. Should the user unexpectedly have to surrender his 
driving licence, they are required to inform the property manage-
ment immediately. 

Access

Since the app is programmed as a web application, it is possible to 
access the content via smartphone as well as via computer. Howe-
ver, since the target group also includes older people, it must be 
assumed that not every user has internet access. For this purpose, 
a tablet PC is to be installed in the entrance area of the existing 
building as well as in the parking garage to enable all residents 
to access the sharing app. Users can log in with their credentials 
and use the app. An enclosed click guide allows users to easily get 
started using the app. In addition, after each new login, the app 
asks the user if they need a „guided tour“ of the app. This jumps 
through the various functions and provides information necessary 
for successful use. In order to make the access possible for illitera-
te or disabled persons, a voice control is implemented in the app. 
This allows one to navigate through the user interface by giving 
simple voice commands. Of course, this simplifies access for the 
standard user as well, who can quickly navigate to the desired con-

tent with commands such as „Is someone in my house renting a 
drill?“ or „Is there a car available at 4 p.m. today?“. Furthermore, 
there is the option to switch between different languages. For the 
time being, the focus is on German and English.

Mobility

The implementation of a map system in the app helps users to 
find the most suitable mobility options. The vehicles from the sha-
ring pool as well as the local public transport are considered.  Figu-
re 17 shows conceptually how the content is conveyed to the user. 
By selecting a mode of transport (here train), surrounding stations 
are marked on the map. By clicking on the marker, the resident 
receives information on the distance and frequency of departures.

Figure 17 - Wireframe integrated map system
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After successfully booking a vehicle from the sharing pool, the user 
can unlock the respective vehicle with the sharing app. The central 
locking system of cars and the spoke locks of bicycles can be un-
locked in this way. In addition, all battery-powered vehicles trans-
mit their battery and kilometre status to the app in regular cycles, 
which enables users to determine whether a vehicle is sufficiently 
charged for a certain distance or rental period. Moreover, the app 
can tell users to connect a vehicle to the charging station after re-
turning it, and the administration can keep an eye on user beha-
viour in order to better adapt the sharing pool to the residents’ 
needs in the long term.

Even if a respectful handling of the sharing pool is assumed, it is 
necessary to take preventive measures in the app to enable all 
users to access the vehicles equally. Users should therefore be 
able to cancel their trip free of charge up to two hours before the 
start of the trip. After that, a cancellation fee will apply. Users will 
also have to pay „penalty points“ for late returns. As soon as a user 
has paid penalty points three times, he or she will be blocked from 
booking vehicles for one week. On the one hand, this ensures that 
no vehicles are booked even though they are not needed. On the 
other hand, users make sure to return their vehicle to the car park 
that it is available and on time for the next user. The calculation of 
penalty points and the automatic blocking of users will be carried 
out automatically by the app.

The formation of carpools forms a separate sub-function. Resident 
A, who drives to work in his own vehicle, can enter his daily desti-
nation and the radius along his route in which he is willing to drop 
off people. Conversely, if resident B is looking for a ride, he can en-
ter the location of his work. The app checks whether the location is 
along resident A‘s route. If this is the case, the app shows Resident 
B the applicable option and allows him to contact the driver. Bil-
ling is done via the points system and can be automated in fixed 
cycles, e.g. three times a week.

Offers and requests:

For both offers and requests there is the function of recurring ad-
vertising. This means that a person who needs someone to do the 
shopping for them every Monday has to create the request only 
once by choosing in which frequency the request is to appear 
again. The same applies to billing. As described earlier for carpool 
participation, automated billing can also be used for the fulfilment 
of services or the regular lending of goods. If an exchange fails to 
take place once, the billing of points can be suspended. 

Since the app is primarily intended to promote community  iden-
tity among residents, and is not intended for the financial enrich-
ment of individuals, there are categorical cost recommendations 
for goods and services. This means that while each resident can 
set a price for their goods to lend out, this price should be based 
on general guidelines. For example, as soon as a resident wants to 
offer a drill, the app shows him a „fair price recommendation“ ba-
sed on collected historical data for what price per hour he should 
set the drill at its maximum. This ensures that all residents offer 
their goods and services within a fair framework.

Requests are prioritised in the app. A request that has been posted 
for some time but has not yet been answered or is about to expire 
will therefore automatically appear at the top of the list. However, 
residents should also be able to prioritise their requests them-
selves. If, for example, a person urgently needs someone to fetch 
medication for them from the pharmacy and sets the appropriate 
priority, the request will appear at the top of the list. Users are able 
to choose whether to be notified by push notification if a resident 
posts an urgent request.

Another feature that is envisaged is the automatic matching of of-
fers and requests. For example, if a resident creates a request for a 
drill, the app checks whether the keyword „drill“ already appears 
in an offer. If this is the case, the app notifies the user and allows 
them to jump directly to the offer to check whether it meets his/
her requirements. This function simplifies the exchange and ensu-
res that there are no redundant offers and requests.

Once the concept has been successfully implemented in the exis-
ting building, the app can be rolled out to the entire Ludwigsfeld 
district. This has the great advantage that residents can access an 
extended search offer at district level. For example, if a desired tool 
is not available in the existing building, the availability of the entire 
district can be queried with one click. Offers are then displayed 
on a map in a similar way as with the mobility sector, allowing the 
user to choose the nearest offer outside their own building com-
plex.
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Other extensions

The residents can document their electricity and water consump-
tion in the app. If smart meters are used, this could even be fully 
automated. The app shows the respective resident at which time 
he/she has the highest consumption and documents the values in 
a timeline.
The electricity cost calculator is related to this and should help to 
raise consumer awareness concerning electricity consumption. 
Household consumers can enter appliances, equipment and de-
vices operated in their home into the app. The app then searches 
for fact sheets / consumption data of the items from the internet 
and shows the resident what their biggest „electricity guzzlers“ are 
in the form of a pie chart. It then provides the resident with tips 
on how to reduce their consumption. A good example is a tumble 
dryer, which consumes about 3.2 kWh per drying period, which at 
an electricity price of 30 cents is equivalent to almost one euro. 

The reward system that was developed for the app is based on ob-
tained consumption data, and with the consent of the respective 
residents, the average consumption per person can be determi-
ned. Consumption is divided into three categories: CO2 consump-
tion based on vehicles used, water consumption and electricity 
consumption. Every month, the residents with the lowest con-
sumption, in a given category, receive a reward. This could be, for 
example, a free ride in a sharing pool vehicle. The aim is to motiva-
te residents to think and act sustainably. 

4.6 Advantages and benefits

The concept developed for the existing building and the Ludwigs-
feld district brings numerous benefits. At the top of the list is to 
provide residents with extensive, and at the same time sustaina-
ble, access to mobility options. The offered sharing pool, combi-
ned with an enlarged public transport offer, will help to reduce car 
congestion in the city. Using Nuremberg‘s car density average of 
41 cars per 100 residents as the basis for the calculation of the exis-
ting building with 400 residents, 164 people own a private vehicle 
in the building. With its 33 cars, the sharing offer is scaled and tai-
lored to the needs of the residents in such a way that none of the 
residents is dependent on a privately owned  car. This results in a 
potential saving of 133 cars in the existing building alone, and thus 
reduces the car density per 100 residents from 41 cars to 8.25 cars. 

The price comparison with commercial sharing providers shows 
that the in-house sharing pool has economic potential. Figures 18 
and 19 depict two possible sharing scenarios. In both cases, the 
prices are compared with the car sharing provider „Share Now“ 
and the bike sharing provider „MVG Rad“. Since all vehicles are 
rented to residents at cost price, in both scenarios, the commer-
cial providers cost more than twice as much as the  sharing pool 
we are presenting. 

Figure 18 - Rental price for 2 hours 16 minutes and 21 kilometres distance

Figure 19 - Rental price for 12 hours and 50 kilometres distance
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The sharing and mobility app forms the foundation of the concept, 
because it combines a wide range of functions that give residents 
access to modern and sustainable mobility options. The app’s ad-
vantages are expressed as follows:

• Tailored to the needs of current and future residents
• Uncomplicated activation and initial registration
• Suitable for all ages (barrier-free, multilingual, in-app guidan-

ce and instruction) 
• Playful teaching of a sustainable and communal way of life
• Access to the sharing offer in the app, on the web or in the 

entrance area of the existing building
• Offering/booking of goods and services with a few clicks at 

fair prices
• Direct communication with the building management
• Non-commercial
• Prices are significantly lower than commercial providers
• Fully automated rental and return of sharing vehicles 
• Automatic billing
• Self-financed through income of the sharing pool
• Additional equipment for every application
• Holistic mobility solution: integration of public transport, sha-

ring pool, and carpools
• Integrated map system 
• High scaling potential at district and city level
• Incidental cost evaluation, electricity calculator and tips on 

sustainable action
• Bonus system

4.7 Parking garage - multifunctional garage for resi-
dents 

A new parking garage is currently being planned in Ludwigsfeld. 
This is to be built on an area that is currently used as a garage yard 
and is located at Neumarkter Street 59a, directly on the railroad 
line. The site is located about 200 meters north-east of the existing 
building. This parking garage is to become an elementary compo-
nent of our mobility concept for the existing building, as it will be-
come both the main parking location for all our vehicles resources 
as well as the main charging station for the electric resources. The 
immediate proximity to the existing building is of great advantage, 
because it can be reached comfortably and quickly on foot. 

4.7.1 Concept data

The parking garage is to become a building that does not only ser-
ve one purpose. Combining all added-value: parking, communi-
cation, and leisure in one place, the parking garage becomes an 
active centre that breathes life into the community with its end-
less offer. This will counteract the fact that residents of the existing 
building do not have access to residential parking spaces, and that 
existing parking facilities around the building are severely limited. 
Increasing the height of buildings not only means more living 
space in a given area, but also more cars and bicycles. Of course, 
we want to counteract this to some extent with the help of car sha-
ring and our mobility concept, but mobilization cannot be com-
pletely eliminated. Parking spaces available in the parking garage 
offer added value for residents, because those who share a car are 
allowed to park in the garage at a reduced rate. This makes the use 
of car sharing even more attractive and saves valuable space. Resi-
dents who share an electric car are allowed to park in the parking 
garage free of charge. Furthermore, a sharing pool of electric cars 
and bicycles will be made available (see sharing concept). 

The goal, in addition to the mentioned reasons for a multi-pur-
pose parking garage, is to aesthetically enhance the district while 
promoting a place for gathering, communication, and communi-
ty. Parking garages are often loveless colossi that do not fit into 
the overall image of a neighbourhood and tend to be perceived 
visually as a disruptive factor. The planned parking garage, on the 
other hand, is intended to enhance the neighbourhood and offer 
added value to the surrounding residents. This can be achieved by 
a green common area planned on the roof as well as workshops 
for cars and bicycles.

The first floor houses a workshop for car repairs, and is accessible 
from the outside as well as from the inside. An additional work-
shop and storage facilities for bicycles and  accessories are also 
planned, as well as barrier-free toilets.  Charging columns for cars 
and bicycles of all kinds are included and the possibility of retro-
fitting additional charging columns in the future is guaranteed. 
Parking spaces for families, senior citizens, and handicapped ac-
cessible parking spaces are provided on the first floor. The upper 
floors are accessible via car ramps. Two staircase cores with eleva-
tors are committed to the necessary escape routes, and a barrier 
free development of the entire parking garage is guaranteed. On 
the roof, there are green areas with sufficient seating facilities. The 
electricity for charging columns and lighting is partly generated by 
integrated PV surfaces.
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Figure 20 - Garage yard existing situation Figure 21 - Garage yard existing situation 

Figure 22 - Site plan: Addition and neighbourhood garage
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Figure 25 – Roof-top garden

Figure 24 - 1st - 3rd floors

Figure 23 - Ground floor plan

4.7.2 Floor plans and construction

Ground floor plan (Figure 23):
• 13 x car parking spaces (charging columns can be retrofitted). 
• 4 x handicapped accessible parking spaces 
• 3 x car parking spaces with charging columns 
• 20 x bicycle parking spaces (+ charging stations)

1st - 3rd - floors (Figure 24):
• 26 x car parking spaces / (1-3)floors - in total: 78 parking spaces 

(preferred variant with roof garden)

Roof-top garden (Figure 25):
• Green common areas to spend time and meet                                                          

(read, barbecue...) 
• Rainwater infiltration 
• 253.5 m² PV area (charging columns car/bicycle/lighting)
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The façade consists of a lamellar façade made of larch, and resem-
bles the planned elevation of levelup’s addition to stories. The par-
king garage’s façade is fully recyclable and is connected with steel 
dowels and screws. The primary structure consists of laminated 
beech veneer lumber and precast reinforced concrete elements 
for the floors/ceilings.

The system, which was developed by Pollmeier Massivholz GmbH 
& Co.KG in conjunction with the Technical University of Munich 
(TUMWood), allows the parking garage to be expanded and redu-
ces maintenance or costs for renovation measures.

Figure 26 - Detail construction neighbourhood garage

Figure 27 - View and section
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Figure 28 - View southwest Figure 29 - Elevator and staircase

Figure 30 - View north

Figure 31 - Driveway and ramp
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5. Implementation in the HDU

Since the sharing concept can be completely depicted by the app, 
it serves as the obvious choice to use as the primary medium for 
the presentation at the HDU. A distinction is made between the 
actual app, which depicts the current state of events, and a clicka-
ble ‘prototype’, which embodies the long-term goal of the app. The 
latter can be called up via a QR code and can be tested on mobile 
devices by visitors to the HDU. Guests can see what the different 
features will look like, how they will simplify the lives of the resi-
dents and enable a more sustainable living. In this way, visitors 
can click their way through the entire range of functions and thus 
through the entire mobility concept. They can, for example, virtu-
ally book the cargo bike that is parked and loaded at the HDU by 
using the app.Calling up the QR code leads visitors directly to the 
home screen of the mobility and sharing app. However, visitors 
will be able to choose between the German or English version in 
advance. Figure 32 shows the home screen from which users can 
start exploring the app.

In addition to the digital content, print media is used to provide 
visitors with information about the mobility concept. In particu-
lar, an information board is planned for the designed multi-storey 
car park. Floor plans and 3D images will be displayed here, which 
would otherwise be too difficult to recognise on a smartphone dis-
play. The same applies to district planning. In order to clearly de-
scribe how the district is supposed to change in terms of parking 
facilities, speed limits, private and public mobility, imagery will 
be displayed on posters.  Furthermore, the benefits of the sharing 
concept are to be presented visually. In particular, the expected 
savings that can be achieved through the sharing offer, which are 
mainly private cars that are no longer needed due to the sharing 
pool and the incentive system for public transport. Car reductions 
are accompanied by a considerable CO2 saving, which is compa-
red to CO2 emissions from other locations. Presentations aim at 
putting our project data into relation, so that visitors can unders-
tand the interrelations at a glance.  

All described information concerning Urban Mobility will be pla-
ced inside the HDU as part of the public tour. This means that all 
content on Urban Mobility is presented in one central location 
along the tour.   

One physical way to communicate sustainable mobility to visitors 
is by using the cargo bike. If the location allows, visitors should not 
only be able to book the cargo bike with the app, but  be able to 
borrow it for a short test ride. 

During the competition, the cargo bike is located directly at the 
HDU (Figure 33 and 34) and can be charged there via the associa-
ted power supply unit. However, it must be pointed out that this 
location is not representative of the actual situation in the existing 
building. After all, the HDU is an addition of storey to the existing 
building, which is why no parking spaces for vehicles of any kind 
are logically provided at this location. 

Therefore, the parking spaces are to be found in the parking gara-
ge that was specially planned for this purpose (Chapter 4.7). Ac-
cordingly, there are 20 parking spaces for bicycles and cargo bikes, 
including charging stations. As a result, the parking spaces are all 
covered and easily accessible for the residents of the existing buil-
ding. 

Figure 32 - Mobility and sharing app home screen
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Figure 33 – HDU cargo bike parking space

Figure 34 – HDU cargo bike parking space
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1. Recipes Team levelup – ROS

Menu 1

Variation of pretzels & spreads a, c, g, j, k, 2

Obazda

Mash all the ingredients on a plate and mix together.

Radish - Cress Spread

Chop the cress and radish with a blender.
Mix the rest of the ingredients with it.

Tomato spread

Chop the tomatoes and basil and mix everything together.

6 piece Pretzels

6 piece Pretzel sticks

300 g Cheese, Brie & Camembert

45 g Butter

3 tbsp Onions, very finely diced

3 tbsp Sour cream

2 tsp. Paprika powder

3 Pinch Pepper

½  tsp. Salt

1 ½ pinch Caraway, ground

1 tsp. Mustard, medium hot

50 ml White beer

3 – 4 tbsp. (ca. 10g) Cress

80 g Radish

200 g Cream cheese

¼ tsp. Salt

¼ tsp. Pepper

200 g Cream cheese

6 Piece Dried tomatoes preserved in oil

4 - 6 Basil leaves

1 tbsp. Olive oil

1 tbsp. Balsamic vinegar

1 Pinch Pepper

1 Pinch Salt
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Tris of dumpling with sage butter - served with mixed salad 
a, c, g, h, j, l, 3, 5, 6, 7, 8

Bread dumplings

Cut the bread into small cubes.
Briefly sauté chopped parsley and onions in butter until colourless 
and mix with bread cubes.
Heat the milk until just before boiling and pour over the bread 
cubes. Leave to soak for about 10 minutes. 
Whisk eggs with salt and pepper, add and mix everything into a 
not too firm dough. 
Cook the dumplings in a pressure cooker until firm.

Spinach dumplings

Boil the spinach in salted water, squeeze and strain.
Soak the bread cubes in milk.
Fry the onion cubes and garlic in butter until colourless. 
Add spinach and steam for about 5 minutes. 
Mix the cooled spinach, eggs and bread, season with salt and pep-
per and nutmeg. Add flour and breadcrumbs and form dumplings 
from the mixture. 
Cook in a pressure cooker until firm.

12 Stale bread rolls

6 tbsp. Parsley, chopped

20 g Butter

500 ml Milk

6 Eggs

1 Pinch Salt and pepper

2 Onions, finely chopped

12 (600 g) Stale bread rolls

500 ml Milk

1,5 kg Spinach

60 g Butter

2 Onion

4 Eggs

1 Pinch Salt and pepper

2 tbsp. Flour

4 tbsp. breadcrumbs

2 Toes Garlic

1 Toes Nutmeg

Beetroot dumplings

Peel the shallots and fry in butter together with the bread cubes 
until colourless. Finely chop the parsley. 
Cut the beetroot into small cubes, mash with the eggs and cheese 
and mix with the shallot and butter mixture.
Add parsley, flour, salt and pepper and mix well. 
Cook the dumplings in a steamer until firm. 

Sage butter

Chop sage and stir into melted butter.
Pour butter and Parmesan over dumplings.

200 g Beetroot (pre-cooked)

4 tbsp. Butter

8 Shallots

5 (250 g) stale bread rolls

4 Eggs

1 bundle Parsley

1 Garlic clove

2 tbsp. Flour

2 Pinch Salt

2 Pinch Pepper

4 tbsp. Cheese

500 g Butter

6 tbsp. Sage, fresh, chopped

120 g Parmesan, grated
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Mixed Salad

Cut the vegetables, mix the spices and shallots and pour over 
the salad.

2 Peppers

6 Tomatoes

1 Cucumber

1 Lettuce head

4 tsp. Mustard, hot

4 Shallots

8 tbsp. Balsamic vinegar, white

12 tbsp. Olive oil

2 tsp. Salt

4 tsp. Sugar

4 tsp. Mustard, sweet

20 tbsp. Water

4 tsp. Vegetable stock powder

A little Salt & pepper

Strawberry dumplings

Mix the quark, egg and melted butter together and then add the 
flour and semolina. Leave to rest for 1 - 2 hours. 
Take some dough in moistened hands, flatten, place a strawberry 
on top and cover with the dough. The layer should not be too 
thin. Reshape dumplings with flour until they no longer stick. 
Steam the dumplings in a steamer. 
In a pan, toast the breadcrumbs in a little butter until golden 
brown and season with sugar. Roll the dumplings in it. 

500 g Quark

140 g Flour

140 g Semolina

140 g + 60 g Butter, melted

2 Eggs

24 Strawberries

1,6 kg Breadcrumbs

800 g Sugar

100 g Icing sugar
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Menu 2

Vinegar dumplings Carpaccio & Radish Carpaccio a, c, g, j, l, 5, 8

Vinegar dumplings Carpaccio

Slice the dumplings thinly, lay them out on a plate and sprinkle 
with the remaining ingredients.

Radish Carpaccio

Thinly slice the radish, lay out on a plate and sprinkle with the 
remaining ingredients.

6 Bread dumplings

1 Onion

1 bundle Chives

5 tbsp. Olive oil

4 tbsp. Vinegar, balsamic vinegar

A little Salt and pepper

½ Radish

60 g Parmesan

1 bundle Chives

8 tbsp. Olive oil

A little Salt and pepper

Potato pancakes sweet and savoury, served with mixed salad  
a, c, d, g, j, l, 3, 5, 6, 8

Potato pancakes

Grate the peeled potatoes with a grater, season with salt and a 
little pepper. Add the eggs and diced onions. Dust with enough 
flour to cover the potato mixture. Mix everything together. 
Fry the potato patties in oil and drain with kitchen paper. 
Mix sour cream with herbs, salt and pepper for the herb dip. 
For salmon on cucumber straw, cut the cucumber into fine strips, 
top with horseradish and salmon. 
Mix the mayonnaise, sour cream, sour cream, 1 tbsp horseradish, 
herbs, garlic with salt and pepper for the garlic dip.

24 Potatoes, large

6 Onions

16 tbsp. Flour

4 Eggs

A little Salt and pepper

A little Oil

375 g our cream

1 bunch Herbs (chives, basil, parsley)

A little Salt and pepper

2 packs Smoked salmon

1 Cucumber

1-2 Creamed horseradish from a jar

1 Applesauce from a jar

250 g Mayonnaise

150 g Sour cream

150 g Sour cream

3 Garlic clove 
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Mixed salad

Cut the vegetables, mix the spices and shallots and pour over the 
salad. 

Bavarian cream c, g

Whip the cream until stiff and place the gelatine, leaf by leaf, in 
the cold water. Pour the milk into a saucepan. Split the sides of 
the vanilla pods and add the pulp to the milk. Also add the pods 
for the time being. Heat the milk with the vanilla pod. Next, whisk 
the egg yolks and sugar until the mixture is white and creamy. 
The sugar must be completely dissolved. 

Now remove the vanilla pod from the milk. Stir the milk into 
the egg mixture in a bowl. Whisk over a bain-marie of low heat. 
Remove the gelatine from the water, squeeze it out and gradually 
dissolve it into the cream while stirring. Then allow the mixture to 
cool and stir until it gels.  Fold in the stiffly whipped cream shortly 
before. Cover the cream and refrigerate for a few hours. 

600 ml Milk

2 Vanilla pods

10 Sheet Gelatine, white

8 Egg yolk

200 g Sugar

600 g Cream

2 Peppers

6 Tomatoes

1 Cucumber

1 Lettuce head

4 tsp. Mustard, hot

4 Shallots

8 tbsp. Balsamic vinegar, white

12 tbsp. Olive oil

2 tsp. Salt

4 tsp. Sugar

4 tsp. Mustard, sweet

20 tbsp. Water

4 tsp. Salt & pepper

A little Vegetable stock powder

Source: www.Lecker.de
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Menu 3

Tomato gazpacho with toasted brown bread a, j, l, 5, 6

Grind all ingredients in a good blender. Fry the brown bread in a 
pan and pour over the soup.

Celery escalope on white wine – beetroot – mirror with 
dumplings, served with mixed salad a, c, g, i, l, 2, 3, 4, 5, 6, 8

Celery escalope on white wine - beetroot - mirror

500 g Beef tomatoes

500 g Vine tomatoes

50 g White bread

30 g Vinegar

60 g Olive oil

200 g Paprika, red

1 Cucumber

½ Onion

1 Garlic cloves

2 tbsp. Salt

1 tbsp. Sugar

6 Slices Black bread

Peel the celery, wash, halve and cut into 5 mm slices. Alternati-
vely, cut out patterns from the slices using biscuit shapes. Cook 
the celery in the pressure cooker for 2 ½ minutes. Beat eggs, mix 
sesame seeds with breadcrumbs. Season the celery with salt and 
ground coriander. Dredge in flour, egg and sesame mixture in 
turn. Fry the cutlets in oil.

Fry onions and garlic in oil until colourless. Add flour (25 g per 
litre of sauce), white wine, vegetable stock, cream and celery 
stock. Bring the mixture to the boil and season with bay leaf, 
salt, pepper and sugar. Cut cooked beetroot into cubes and boil 
down. Sprinkle with chopped fresh parsley. 

Bread dumplings

Cut the bread into small cubes.

Briefly sauté chopped parsley and onions in butter until colour-
less and mix with bread cubes.

Heat the milk until just before boiling and pour over the bread 
cubes. Leave to soak for about 10 minutes. 

Whisk eggs with salt and pepper, add and mix everything into a 
not too firm dough. 

Cook the dumplings in a pressure cooker until firm. 

1 (1,2 kg) Celeriac

4 Eggs

100 g Breadcrumbs

8  tbsp. Flour

12 tbsp. oil

A little Salt

1 bundle Ground coriander

6 Beetroot, pre-cooked

3 tbsp. Flour

70 g Butter

2 Onions

Beetroot juice from the pack

Celery stock

1 Garlic clove

Two shots White wine, dry

1 cup Cream

4 Bay leaves

1 tsp. Sugar

1 bundle Parsley, chopped

1 tsp. Creamed horseradish

1 cup Vegetable stock

12 Stale bread rolls

6 tbsp. Parsley, chopped

20 g Butter

500 ml Milk

6 Eggs

1 Pinch Salt and pepper

2 Onions, finely chopped
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Mixed salad

Cut the vegetables, mix the spices and shallots and pour over the 
salad.

White Beer “Champagne” Tiramisu c, g, h, 1, 2

2 Peppers

6 Tomatoes

1 Cucumber

1 Lettuce head

4 tsp. Mustard, hot

4 Shallots

8 tbsp. Balsamic vinegar, white

12 tbsp. Olive oil

2 tsp. Salt

4 tsp. Sugar

4 tsp. Mustard, sweet

20 tbsp. Water

4 tsp. Vegetable stock powder

A little Salt & pepper

8 Egg yolk

8 tbsp. Sugar

2 Vanilla pods

500 g Mascarpone

200 ml Whipped cream

20 g Sponge fingers

200 ml Espresso

1 Bowl Raspberries

1 Bowl Blueberries

100 ml Sparkling wine

100 ml White beer

100 g White chocolate shavings

16 Leaves Mint

Beat the egg yolks with the sugar and vanilla pulp until white 
creamy. Fold in the mascarpone and stiffly whipped cream. 

Cut half of the sponge into cubes and divide between 8 glasses. 
Drizzle with the espresso. Put the blueberries in the glasses. 
Pour half of the cream on top and top with the remaining spon-
ge cubes. Mix the sparkling wine with wheat beer and soak the 
biscuits with it. Sprinkle the raspberries on top and finish with 
the remaining cream. Put the glasses in the fridge for about 
two hours. Garnish with chocolate shavings and mint before 
serving.
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3. Cost evaluation and energy consumption 
     of the menus 

The following lists the cost of a portion, as well as the energy con-
sumption of the entire menu and the resulting electricity costs. 
These only include the costs for the food in the dishes, which are 
bought in a local supermarket. 

The costs for electricity, at 36.19 cents/kWh, refer to January 2022 
and were published by the Bundesverband der Energie- und Was-
serwirtschaft (BDEW).

Menu 1

Menu 2

Menu 3

2. Allergens & Additives

Allergens:

a: Cereals containing gluten
B: Crustaceans and products thereof
C: Eggs and products thereof
D: Fish and products derived therefrom
E: Groundnuts and products derived therefrom
F: Soya (beans) and products thereof
G: Milk and products derived therefrom
H: Nuts
I: Celery and products derived therefrom
J: Mustard and products derived therefrom
K: Sesame seeds and products thereof
L: Sulphur dioxide and sulphites
M: Lupins and products derived therefrom

Additives:

1: Containing caffeine 
2: Containing alcohol 
3: With preservative
4: with flavour enhancer
5: with antioxidant
6: with phosphate
7: containing quinine
8: blackened

Appetizer 2,33 €

Main course 6,30 €

Dessert 1,10 €

Total per portion 9,73 €

Energy consumption 1,4 kWh

Energy costs 0,51 €

Appetizer 2,20 €

Main course 4,73 €

Dessert 1,91 €

Total per portion 8,84 €

Energy consumption 0,70 kWh

Energy costs 0,25 €

Appetizer 1,56 €

Main course 5,38 €

Dessert 3,70 €

Total per portion 10,64 €

Energy consumption 1,2 kWh

Energy costs 0,43 €
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Energy Consumption

Menue 1

Time in min Power in kW Energy in kWh

Obazda
0

Radish - Cress Spread
Mixer 3 0,5 0,025

Tomato spread
0

Tris of dumpling with sage butter 
- served with mixed salad
Bread dumplings
Stove M b 0,5 2,5 0,021 Dünsten Anheizen

Stove M 5 3 0,3 0,015 Dünsten

Stove S 7 8 0,5 0,067 Milch

Stove L b 3 3,4 0,170 DampfKT Anh

Stove L 5 5 0,5 0,042 DampfKT

Spinach dumplings
Stove L b 0,5 3,4 0,028 Dünsten Anheizen

Stove L 5 8 0,3 0,04 Dünsten

Stove S 7 8 0,5 0,067 Milch

Stove L b 3 3,4 0,170 DampfKT Anh

Stove L 5 5 0,5 0,042 DampfKT

Beetroot dumplings
Stove M b 0,5 2,5 0,021 Dünsten Anheizen

Stove M 5 3 0,3 0,015 Dünsten

Stove S 7 8 0,5 0,067 Milch

Stove L b 3 3,4 0,170 DampfKT Anh

Stove L 5 5 0,5 0,042 DampfKT

Sage butter
Stove M b 0,5 2,5 0,021 Dünsten Anheizen

Stove M 5 10 0,3 0,5 2,5 Dünsten

Strawberry dumplings
Stove M b 0,5 2,5 0,021

Stove M 5 10 0,3 0,05

Stove L b 3 3,4 0,170 Dampftopf  ??? Stove L b

Stove L 5 5 0,5 0,042 oder im Wasser--> Stove L 5

Stove M b 0,5 2,5 0,021

Stove M 5 4 0,3 0,02

Sum 1,4
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Menue 2
Time in min Power in kW Energy in kWh

Sour Dumpling Carpaccio 
& Radish Carpaccio

0

Potato pancakes sweet & savoury 
- served with mixed salad
Potato pancakes
Stove L b 0,5 3,4 0,028

Stove L 7 15 2 0,500

Bavarian cream
Stove S 6 8 0,3 0,040 Milch

Stove M b 3 2,5 0,125 Wasserbad

Stove M 5 6 0,3 0,03 Wasserbad

Sum 0,7

Menue 3
Time in min Power in kW Energy in kWh

Tomato gazpacho with toasted
 brown bread
Mixer 2 0,8 0,027

Stove M b 0,5 2,5 0,021

Stove M 5 3 0,3 0,015

Celery escalope on white wine 
- beetroot - mirror with bread dump-
lings, served with mixed salad
Bread dumplings
Stove M b 0,5 2,5 0,021 Dünsten Anheizen

Stove M 5 3 0,3 0,015 Dünsten

Stove S 7 8 0,5 0,067 Milch

Stove L b 3 3,4 0,170 DampfKT Anh

Stove L 5 5 0,5 0,042 DampfKT

Celery escalope
Stove L b 2 3,4 0,113 Dampfkocht

Stove L b 0,5 3,4 0,028 Braten Anh.

Stove L 7 15 1,5 0,375 Braten

white wine - beetroot - mirror
Stove M b 0,5 2,5 0,021

Stove M 5 3 0,3 0,015

Stove M 9 3 1,8 0,09

Stove M 7 5 1,2 0,1

White beer - Champagne Tirmaisu
Stove S b 0,5 2,5 0,021

Stove S 5 2 0,3 0,01

Sum 1,2
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Appliances

Herd

kleine Platte 1 0,05

5 0,2

9 1,3

b 1,6

mittlere Platte 5 0,3

9 1,8

b 2,5

große Platte 5 0,3

9 2,4

b 3,4

Stabmixer ca. 0,5
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4. Nutritional information and local share of ingredients

Nutritional information

Menu 1
Appetizer Main course Dessert

Nutritional 
information

Pretzel 
(100g)

Pretzel stick 
(100g)

Obazda 
(40g)

Radish cress 
smear (40g)

Tomato 
spread (40g)

Bread 
dumplings 
(100g)

Spinach 
dumplings 
(100g)

Beetroot 
dumplings 
(100g)

Sage butter 
(60g)

Mixed salad 
(200g)

Strawberry 
dumplings 
(120g)

Callorific value 941 kJ 865 kJ 580 kJ 420 kJ 430 kJ 1493 kJ 816 kJ 729 kJ 1799 kJ 360 kJ 1397 kJ

Calories 225 kcal 207 kcal 139 kcal 110 kcal 125 kcal 357 kcal 195 kcal 174 kcal 430 kcal 86 kcal 334 kcal

Protein 7,1 g 5,2 g 5,6 g 3,4 g 3,9 g 11,9 g 6,5 g 8,1 g 0,5 g 4 g 8,2 g

Carbohydrates 41,2 g 35,8 g 1,2 g 0,96 g 1,1 g 68,8 g 38,6 g 24 g 0,1 g 6 g 58,2 g

Fat 0,7 g 2,6 g 12,4 g 9,6 g 10 g 3,1 g 1,5 g 4,7 g 48,7 g 4 g 7,1 g

Menu 2
Appetizer Main course Dessert

Nutritional 
information

Vinegar Dumpling Carpaccio 
(100g)

Radi Carpaccio (50g) Potato pancakes 
(4St., ca. 60g)

Mixed salad (200g) Bavarian Cream (105g)

Callorific value 1656 kJ 766 kJ 1728 kJ 360 kJ 1380 kJ

Calories 396 kcal 183 kcal 413 kcal 86 kcal 330 kcal

Protein 12 g 8 g 7,5 g 4 g 5,4 g

Carbohydrates 57,6 g 3 g 42,1 g 6 g 18,2 g

Fat 12,7 g 14 g 22,7 g 4 g 29 g

Menu 3
Appetizer Main course Dessert

Nutritional 
information

Tomato Gazpacho (plate) Brown bread (slice) Celeriac escalope on a white wine and 
beetroot mirror (100g)

Bread dumplings 
(100g)

Mixed salad (200g) White Beer Champagne 
Tiramisu

Callorific value 447 kJ 419 kJ 1159 kJ 1493 kJ 360 kJ 2393 kJ

Calories 107 kcal 100 kcal 320 kcal 357 kcal 86 kcal 572 kcal

Protein 4 g 4 g 11 g 11,9 g 4 g 17 g

Carbohydrates 14 g 19 g 36 g 68,8 g 6 g 45 g

Fat 4 g 0,5 g 17 g 3,1 g 4 g 34 g

According to the Techniker Krankenkasse, an adult man needs 
about 2500 kcal and an adult woman 1900 kcal a day. In total, the 
first menu provides 2382 kcal, menu two 1408 kcal and the third 
1542 kcal. Thus, the first dinner covers 95% and 126% of the daily 
requirement. The meals at the second dinner provide 56% for 
men and 75% for women, and the last dinner provides 62% and 
82% respectively. In comparison, one meal provides an average 
of about 1100 kcal. However, since the menus are three courses 
and provide an average of 2500 kcal, ours are within reason.  

Local share of ingredients
Care has always been taken to ensure that all ingredients are pro-
duced or obtained regionally, seasonally and with as little energy 
input as possible. All fruit and vegetables, as well as cheese and 
eggs, can be obtained from a regional weekly market. The milk 
products come from a local dairy. Pretzels, breadcrumbs, dump-
ling bread and all other baked goods can also be obtained from 
a local baker. Only spices such as salt, pepper, vinegar and oil, 
as well as some ingredients for the desserts, for example flour, 
sponge cake, sparkling wine and wheat beer, have to be procured 
from a supermarket. 
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42  Contest Week Tasks‘ 
        Planning
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Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

Note: For the activities highlighted in orange, not every Team 
is scheduled to do the activity on that day. The exact details 
of which Team is responsible for which task/activity at which 
time will be announced at a later date. However, a responsible 
person should be appointed.

Responsibles

Activities/Roles Name of the Team Member 1 Name of the Team Member 2 Name of the Team Member 3 Name of the Team Member 4

11.06.2022 Saturday

on site registration All Team Members

welcome ceremony All Team Members

health and safety training All Team Members

20.05. - 03.06.2022 Assembly Phase

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

assembly All Team Members

Faculty Advisor Prof. Dr.-Ing. Jochen Stopper Prof. Andreas Betz Prof. Uli Spindler Prof. Matthias Wambsganß

Project Manager Yona Schmälzle Andreas Boschert

Health and Safety Team 
Coordinator

Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

Electrical Engineer Rainer Mühlberger Lukas Steiner Erwin Resch Markus Wirnsberger

Structural Engineer Julian Scheuring

Site Operations Coordinators Giulia Bettini Matthias Rummelsberger

contact water delivery + 
removal

Michael Hobmaier Sebastian Obermaier Marinus Limbrunner

notify appropriate inspector Jakob Werner Yona Schmälzle Giulia Bettini Sebastian Obermaier

contact instrumentation Michael Hobmaier Sebastian Obermaier Marinus Limbrunner

04. - 06.06.2022 Saturday-Monday

contact for blower door test Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

07. - 09.06.2022 Tuesday-Thursday

performance gap evaluation Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

10.06.2022 Friday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

opening ceremony All Team Members

Teams Safety Officers Daniel Maier N.N. - follows

VIP public tours Julia Bachmaier Barbara Salzeder Giulia Bettini Sebastian Obermaier

jury visits CESA Julia Bachmaier Patricia Leitenbacher

speed peer review Julia Bachmaier Patricia Leitenbacher
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11.06.2022 Saturday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

puplic tours Julia Bachmaier Barbara Salzeder Giulia Bettini Sebastian Obermaier

jury visits CESA Julia Bachmaier Patricia Leitenbacher

12.06.2022 Sunday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

puplic tours Julia Bachmaier Barbara Salzeder Giulia Bettini Sebastian Obermaier

jury visits CESA Julia Bachmaier Patricia Leitenbacher

award ceremony (CESA) All Team Members

OOC award ceremony 
(Mirke Choice)

All Team Members

13.06.2022 Monday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

privileged feed-in Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

contact for sound
insulation test

Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

drying Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

dish washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

oven Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

cooking Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

home electronics Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

hot water draws Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

beverages delivery Tim Ziegler

food retrieval Tim Ziegler

control interior & 
exterior lighting

Giulia Bettini

Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

Note: For the activities highlighted in orange, not every Team 
is scheduled to do the activity on that day. The exact details 
of which Team is responsible for which task/activity at which 
time will be announced at a later date. However, a responsible 
person should be appointed.

Responsibles

Activities/Roles Name of the Team Member 1 Name of the Team Member 2 Name of the Team Member 3 Name of the Team Member 4

14.06.2022 Tuesday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

demand side management Sebastian Obermaier Andreas Boschert

jury visits Affordability 
& Viability

Sabrina Sehnal Julia Paternoster

contact for sound 
insulation test

Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner
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drying Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

dish washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

oven Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

cooking Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

home electronics Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

hot water draws Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

beverages delivery Tim Ziegler

dinner hosts Michael Hobmaier Sebastian Obermaier Nadja Pollack Sabrina Sehnal

dinner visitors Giulia Bettini Marinus Limbrunner Matthias Rummelsberger Julia Bachmaier

user friedliness Michael Hobmaier Sebastian Obermaier Nadja Pollack Sabrina Sehnal

beverages delivery Tim Ziegler

dinner shopping Tim Ziegler

food retrieval Tim Ziegler

control interior & 
exterior lighting

Giulia Bettini

15.06.2022 Wednesday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

jury visits Engineering 
& Construction

Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

jury visits Affordability 
& Viability

Sabrina Sehnal Julia Paternoster

contact for sound
 insulation test

Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

drying Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

dish washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

oven Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

cooking Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

home electronics Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

hot water draws Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

dinner hosts Michael Hobmaier Sebastian Obermaier Nadja Pollack Sabrina Sehnal

Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

Note: For the activities highlighted in orange, not every Team 
is scheduled to do the activity on that day. The exact details 
of which Team is responsible for which task/activity at which 
time will be announced at a later date. However, a responsible 
person should be appointed.

Responsibles

Activities/Roles Name of the Team Member 1 Name of the Team Member 2 Name of the Team Member 3 Name of the Team Member 4

dinner visitors Giulia Bettini Marinus Limbrunner Matthias Rummelsberger Julia Bachmaier

user friedliness Michael Hobmaier Sebastian Obermaier Nadja Pollack Sabrina Sehnal

beverages delivery Tim Ziegler

dinner shopping Tim Ziegler

food retrieval Tim Ziegler

control interior & 
exterior lighting

Giulia Bettini
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Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

Note: For the activities highlighted in orange, not every Team 
is scheduled to do the activity on that day. The exact details 
of which Team is responsible for which task/activity at which 
time will be announced at a later date. However, a responsible 
person should be appointed.

Responsibles

Activities/Roles Name of the Team Member 1 Name of the Team Member 2 Name of the Team Member 3 Name of the Team Member 4

16.06.2022 Thursday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

puplic tours Julia Bachmaier Barbara Salzeder Giulia Bettini Sebastian Obermaier

jury visits Engineering 
& Construction

Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

jury visits Sustainability Giulia Bettini Nadja Pollack

washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

drying Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

dish washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

oven Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

cooking Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

home electronics Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

hot water draws Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

award ceremony 
(Affordability & Viability)

All Team Members

control interior 
& exterior lighting

Giulia Bettini

17.06.2022 Friday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

puplic tours Julia Bachmaier Barbara Salzeder Giulia Bettini Sebastian Obermaier

contact water delivery 
+ removal

Michael Hobmaier Sebastian Obermaier

jury visits Sustainability Giulia Bettini Nadja Pollack

dish washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

oven Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

home electronics Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

hot water draws Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

food retrieval Tim Ziegler

award ceremony 
(Engineering & Construction)

All Team Members

OOC award ceremony 
(Indoor Air Quality)

All Team Members

OOC award ceremony (Solar) All Team Members

control interior 
& exterior lighting

Giulia Bettini

18.06.2022 Saturday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows
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Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

Note: For the activities highlighted in orange, not every Team 
is scheduled to do the activity on that day. The exact details 
of which Team is responsible for which task/activity at which 
time will be announced at a later date. However, a responsible 
person should be appointed.

Responsibles

Activities/Roles Name of the Team Member 1 Name of the Team Member 2 Name of the Team Member 3 Name of the Team Member 4

puplic tours Julia Bachmaier Barbara Salzeder Marinus Limbrunner Michael Hobmaier

dish washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

oven Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

home electronics Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

hot water draws Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

award ceremony 
(Sustainability)

All Team Members

OOC award ceremony (Craft) All Team Members

control interior 
& exterior lighting

Giulia Bettini

19.06.2022 Sunday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

puplic tours Julia Bachmaier Barbara Salzeder Marinus Limbrunner Michael Hobmaier

dish washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

oven Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

home electronics Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

hot water draws Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

OOC award ceremony (Tim-
ber Construction)

All Team Members

control interior
 & exterior lighting

Giulia Bettini

20.06.2022 Monday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

privileged feed-in Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

contact for sound 
insulation test

Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

drying Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

dish washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

oven Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

cooking Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

home electronics Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

hot water draws Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

beverages delivery Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

food retrieval Tim Ziegler

control interior 
& exterior lighting

Giulia Bettini
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Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

Note: For the activities highlighted in orange, not every Team 
is scheduled to do the activity on that day. The exact details 
of which Team is responsible for which task/activity at which 
time will be announced at a later date. However, a responsible 
person should be appointed.

Responsibles

Activities/Roles Name of the Team Member 1 Name of the Team Member 2 Name of the Team Member 3 Name of the Team Member 4

21.06.2022 Tuesday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

demand side management Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

contact for sound 
insulation test

Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

drying Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

dish washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

oven Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

cooking Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

home electronics Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

hot water draws Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

dinner hosts Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

dinner visitors Michael Hobmaier Sebastian Obermaier Nadja Pollack Sabrina Sehnal

user friedliness Giulia Bettini Marinus Limbrunner Matthias Rummelsberger Julia Bachmaier

jury visits Urban Mobility Michael Hobmaier Sebastian Obermaier Nadja Pollack Sabrina Sehnal

beverages delivery Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

dinner shopping Tim Ziegler

food retrieval Tim Ziegler

control interior 
& exterior lighting

Giulia Bettini

22.06.2022 Wednesday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

public tours Julia Bachmaier Barbara Salzeder Marinus Limbrunner Michael Hobmaier

jury visits Architecture Nadja Pollack Giulia Bettini

washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

drying Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

dish washing Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

oven Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

cooking Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

home electronics Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

hot water draws Sebastian Obermaier Michael Hobmaier Marinus Limbrunner

jury visits Urban Mobility Tim Ziegler Giulia Bettini

award ceremony (Energy | 
Comfort | Functioning)

All Team Members

OOC award ceremony (BIM) All Team Members

23.06.2022 Thursday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert
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Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

Note: For the activities highlighted in orange, not every Team 
is scheduled to do the activity on that day. The exact details 
of which Team is responsible for which task/activity at which 
time will be announced at a later date. However, a responsible 
person should be appointed.

Responsibles

Activities/Roles Name of the Team Member 1 Name of the Team Member 2 Name of the Team Member 3 Name of the Team Member 4

Teams Safety Officers Daniel Maier N.N. - follows

puplic tours Julia Bachmaier Barbara Salzeder Marinus Limbrunner Michael Hobmaier

jury visits Architecture Nadja Pollack Giulia Bettini

award ceremony 
(Urban Mobility)

All Team Members

OOC award ceremony 
(Applied Mobility Sciences)

All Team Members

OOC award ceremony 
(German Sustainable 
Housing)

All Team Members

24.06.2022 Friday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

public tours Julia Bachmaier Barbara Salzeder Marinus Limbrunner Michael Hobmaier

award ceremony 
(Architecture | Innovation | 
Final)

All Team Members

25.06.2022 Saturday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

public tours Julia Bachmaier Barbara Salzeder Marinus Limbrunner Michael Hobmaier

OOC award ceremony (Hu-
man Centered Interior Arch.)

All Team Members

OOC award ceremony 
(Sustainable Arch. Lighting)

All Team Members

26.06.2022 Sunday

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

public tours Julia Bachmaier Barbara Salzeder Marinus Limbrunner Michael Hobmaier

OOC award ceremony 
(People’s Choice)

All Team Members

28.06. - 03.07.2022 Disassembly Phase

team/organiser meeting Prof. Dr.-Ing. Jochen Stopper Yona Schmälzle Andreas Boschert

disassembly All Team Members

Faculty Advisor Prof. Dr.-Ing. Jochen Stopper Prof. Andreas Betz Prof. Uli Spindler Prof. Matthias Wambsganß

Project Manager Yona Schmälzle Andreas Boschert

Health and Safety 
Team Coordinator

Andreas Boschert

Teams Safety Officers Daniel Maier N.N. - follows

Electrical Engineer Rainer Mühlberger Lukas Steiner Erwin Resch Markus Wirnsberger
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Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

Note: For the activities highlighted in orange, not every Team 
is scheduled to do the activity on that day. The exact details 
of which Team is responsible for which task/activity at which 
time will be announced at a later date. However, a responsible 
person should be appointed.

Responsibles

Activities/Roles Name of the Team Member 1 Name of the Team Member 2 Name of the Team Member 3 Name of the Team Member 4

Structural Engineer Julian Scheuring

Site Operations Coordinators Giulia Bettini Matthias Rummelsberger

contact water delivery 
+ removal

Michael Hobmaier Sebastian Obermaier Marinus Limbrunner

notify appropriate inspector Jakob Werner Yona Schmälzle Giulia Bettini Sebastian Obermaier

contact instrumentation Michael Hobmaier Sebastian Obermaier Limbrunner
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43 Cost Estimate & Project
      Financial Summary
      Cost
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43.1 Business & Fund-Raising Plan

Fund-raising is an essential part of the Solar Decathlon Europe 
competition. Around 50% of project expenditure is covered by 
public funding (BMWK and Wuppertal / Energy Endeavor Founda-
tion). However, the other half of the estimated costs need to be 
covered through fund-raising. I.e. project participation without 
our partners and sponsors from industry and research would not 
be possible.

The development of a solid fund-raising plan was closely mento-
red by the TUAS Rosenheim legal and financial department. Three 
fundraising options were identified:

• Monetary donations and donations in kind (material)
• Donation of expenses (e.g. use of production facilities)
• The item on loan (e.g. machines)

Advertising effectiveness for donors/sponsors must be kept deli-
berately small in all paths. Active sponsoring with the levelup team 
actively generating an advertising performance for the sponsor 
was deliberately excluded by the legal office. With the remaining 
options, the TUAS Rosenheim partner network was approached. 
In contrast, the university tolerates when partners advertise wit-
hout the levelup team‘s influence, as we have no control over this. 
However, we display the logos of our partners and mention them 
in our brochures.

In Step 1 possible key sponsors were identified in close coopera-
tion with the TUAS Rosenheim president, the transfer manager, 
and different faculty advisory boards. Furthermore, CRM systems 
were browsed to identify close and frequent cooperation between 
the university and business partners in research and education. 

Along with the project, further partners were identified (Step 2) 
due to special products or competencies needed throughout the 
building process. This could include:

• A special heading pump
• A customized elevator
• Steel construction for stairs
• Solar panels
• Construction site clothes
• …

Sponsors are regularly updated about the levelup progress 
through our newsletter, events (e.g. roofing ceremony), and mee-
tings between the levelup sponsoring officer, faculty advisor, and/
or president. New sponsors are frequently addressed through 
TUAS-wide newsletters and faculty magazines including a call to 
action to support the levelup team. Therefore a steady growth in 
partner networks is expected.

Through close cooperation with partners from industry and 
research, practical development in the SDE 21/22 is guaranteed, 
which can be transferred to industrial applications. This enables 
a practical development of the tasks required in the project. In 
addition, a solid foundation is laid for further cooperation in other 
follow-up projects. Networking between students and industrial 
partners also provides prospects for young professionals. As a 
university of applied sciences, this is where our focus lies.

As a result of our business and fundraising plan, we were able to 
attract nearly 90 partners and sponsors. Despite the rising costs 
in the construction industry, funds were successfully raised in this 
way. This made our participation in the SDE 21/22 possible.

Donations
In the nonprofit sector, the donor does not pursue its purposes 
and therefore does not expect the university to provide anything 
in return. For this reason, no contract is required. However, the 
donor receives a tax-deductible donation receipt from the Finance 
Department of the TUAS Rosenheim. In addition, the university 
voluntarily names the partners in the form of the phrase „with the 
kind support of“ and the representation of the logo. It does not 
come to any use in the economic field.

Passive Sponsorship
In contrast to a donation, passive sponsorship allows the donor to 
pursue his purposes. The university needs to tolerate its purposes. 
For these reasons, a sponsorship agreement is usually concluded, 
but verbal agreements are also legal with long-term partners. It 
also results in so-called tax-innocuous acquiescence benefits. This 
means that the university can name the partner as the sponsor. In 
addition, the sponsor logos are published on various print mate-
rials. It is important to ensure that no partner is given preferential 
treatment, i.e. all logos must be ordered alphabetically and in the 
same size. As with sponsorship, no VAT is to be charged on the 
sponsoring amount.

Active Sponsorship (Informative only)
Active sponsoring is completely avoided in this project, as other-
wise, taxes need to be paid on the benefits. In addition, this would 
only unnecessarily increase the administrative workload. Active 
sponsorship allows individual partners and sponsors to be given 
special prominence in the competition (prominent placement of 
the logo on materials, billboards, banners, exhibition stands at 
conferences). However, we would like to name all partners equally 
in the project.
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SDE 21/22 COMPETITION

Lead applicant‘s abbreviation ROS

Name(s) of participating university 
(or universities)

„Technical University of Applied Sciences 
Rosenheim“  

Team‘s Name levelup

table1_COST FORM

Nº Name Description Cost % Total

excluding VAT           including VAT* on ex VATA

Full Cost Calculation 

3. DIRECT MATERIALS 79.754,01 € 0,00%

4. DIRECT LABOUR 223.979,54 € 0,00%

5. LABOUR OVERHEAD 85.320,00 € 0,00%

6. CONSULTANTS 10.709,99 € 0,00%

7. OTHER DIRECT COSTS 7.483,88 € 0,00%

8. TRAVEL AND OTHER COST FOR FINAL PHASE 7.664,73 € 0,00%

9. ASSEMBLY, TRANSPORT AND DISASSEMBLY 
PROCECCES

0,00 € 0,00%

10. INSURANCE POLICIES 0,00 € 0,00%

Personnel 0,00 €            414.912,15 € 0,00%

*Local expenses are calculated with local VAT rate. Expenses in Germany 
are calculated with German VAT rate. If you are in the position to be in-
put tax deductible, please copy the whole column one step to the left.

34.2 Fund-Raising Overview
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table2_INCOME DETAILS
Company Name Collaboration Details Amount of 

support
% Total

Institutional Support

Solar Decathlon Europe 2021/22 donation (monetary) 100.000,00 € 8,45%

Federal Ministry for Economics Affairs and Energy / Bavarian State Ministry for Housing, Building and 
Transport

funding (monetary) 565.678,62 € 47,80%

665.678,62 € 56,25%

Industrial Partners & Sponsors

B&O Bau Bayern GmbH donation (monetary) 20.000,00 € 1,69%

B&O Bau und Projekte GmbH donation (monetary) 10.000,00 € 0,84%

Bayerischer Bauindustrieverband donation (monetary) 50.000,00 € 4,22%

Bosch Power Tools GmbH donation (tools) 3.968,21 € 0,34%

BSH Hausgeräte GmbH donation (material) 10.885,00 € 0,92%

Caala GmbH donation (software license and personal) 8.400,00 € 0,71%

CampusRo Projektentwicklungs GmbH & Co. KG donation (monetary) 5.000,00 € 0,42%

Cibes Lift Deutschland GmbH donation (material) 20.960,98 € 1,77%

Dirk Söndgerath | Innovative Heiztechnik donation (material) 4.607,13 € 0,39%

Duschl Ingenieure GmbH & Co. KG donation (monetary) 5.000,00 € 0,42%

Ecoforest donation (material) 7.400,00 € 0,63%

EFT-Systems GmbH / BYD Europe donation (material) 4.000,00 € 0,34%

Fischbacher Gerüstbau donation (monetary) 500,00 € 0,04%

Fronius Deutschland GmbH donation (material) 4.000,00 € 0,34%

GRWS - Wohnungsbau- und Sanierungsgesellschaft der Stadt Rosenheim mbH donation (monetary) 3.000,00 € 0,25%

Hauraton GmbH & Co. KG donation (material and personal) 2.400,00 € 0,20%

Huber & Sohn GmbH & Co. KG donation (material and personal) 25.000,00 € 2,11%

ift Rosenheim GmbH donation (laboratories and personal) 30.000,00 € 2,53%

INTEWA GmbH donation (material) 8.475,28 € 0,72%

Joulia SA donation (material) 2.040,00 € 0,17%

Lignotrend Produktions GmbH donation (material) 47.000,00 € 3,97%

MDT technologies GmbH donation (material) 749,45 € 0,06%

Memodo GmbH donation (material) 627,43 € 0,05%

Meteotest AG donation (software license) 2.000,00 € 0,17%

Pröbstl Holz GmbH donation (material) 8.680,63 € 0,73%

Quest Baukultur GmbH donation (monetary) 10.000,00 € 0,84%

Rieder Bau GmbH & Co. KG donation (monetary) 1.000,00 € 0,08%

Rotho Blaas SRL donation (material) 7.500,00 € 0,63%

SAILER GmbH donation (monetary) 1.500,00 € 0,13%

Schüller Möbelwerk KG. donation (monetary) 8.000,00 € 0,68%

Seeoner Kreis e.V. donation (material) 105.000,00 € 8,87%

STEICO SE donation (material) 17079,64 1,44%

Valentin Software GmbH donation (software license) 3.000,00 € 0,25%

W. Markgraf GmbH & Co. KG donation (material) 30.000,00 € 2,53%

Zimmerei Lukas Germerott donation (monetary) 2.000,00 € 0,17%

469.773,75 € 39,70%

Other Income Details

Sparkassenstiftung Zukunft für die Stadt und Landkreis 
Rosenheim

45.000,00 € 3,80%

Bundesministerium für Wohnen, Stadtentwicklung und Bauwesen | Wettbewerb Zukunft-Bau 3.000,00 € 0,25%

48.000,00 € 4,06%

1.183.452,37 €
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table3_DIRECT MATERIALS
No. description UNIT of MEAS. QUANTITY PRICE € TOTAL %

1. STRUCTURE 31%

1.1 BEAMS    14%

best wood Schneider - construction timber 1 10784,93 10784,93

Linnhuber - squared timber 1 320,84 320,84 11105,77

0,00

1.2 STRURTURAL PILLARS    3%

Holzwerke Waal - ESB boards for 1st floor wall panelling 1 2389,12 2389,12

0,00 2389,12

0,00

1.3 STRUCTURAL FLOORS SLABS    2%

Linnhuber - veneered plywood 1 249,48 249,48

ZEG - solid wood boards 1 1054,78 1054,78 1596,64

Eisen Mayer - aluminium profiles 1 292,38 292,38

1.4 PARTITION AND EXTERNAL WALL    12%

Claytec - clay building panels 1 6420,61 6420,61

Resysta - UPB boards bathroom 1 3484,37 3484,37 9904,98

0,00

2. ARCHITECTURE 1%

2.1 OPENINGS    

Huber & Sohn/AGC interpane - windows 1 0,00 0,00

Rubner - doors 1 0,00 0,00 0

0,00

2.2 FINISHES    0%

0,00

0,00 0

0,00

2.4 FURNISHING    1%

Linnhuber - solid wood for furniture 1 1024,42 1024,42

0,00 1024,42

0,00

3. SYSTEMS INSTALLATION 14%

3.1 PLUMBING SYSTEM    3%

INTEWA - rainwater tanks 1 1557,00 1557,00

Tanks Direkt - water tanks 1 989,74 989,74 2546,74

0,00

3.2 HVAC    2%

Kreiller - ventilation system including pipes & bits & pieces 1 1416,11 1416,11

0,00 1416,11

0,00

3.3 ELECTRICAL SYSTEM    1%

Div. - various small parts for electrical installation 1 518,82 518,82

Rexel - Gira switches and sockets 1 75,12 75,12 593,9

MDT technologies - various voltage supplies 1 0,00 0,00
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3.4 LIGHTING    0%

0,00

0,00 0

0,00

3.5 SOAL SYSTEMS    8%

DualSun - PVT modules 1 6594,94 6594,94

0,00 6594,94

0,00

3.6 TELECOMUNICATIONS AND BUILDING AUTOMATIZATION 0%

0,00

0,00 0

0,00

4 COMPETITION FEATURES    53%

4.1 STRUCTURAL FEATURES    18%

Rotho Blaas - screws, (structural) fittings 1 14073,88 14073,88

0,00 14073,88

0,00

4.2 FIRE SUPRESSION 0%

0,00

0,00 0

0,00

4.3 APPLIANCES    29%

Cibes - lift 1 22765,89 22765,89

BSH - kitchen appliances & washing mashine/dryer 1 0,00 0,00 23331,14

Adam + Stratmann - kitchen sink 1 565,25 565,25

4.4 FURNITURE    6%

ZEG - birch plywood, MDF 1 1006,00 1006,00

Häfele - furniture fittings 1 3812,17 3812,17 5176,33

ZEG - HPL + edges 1 358,16 358,16

SWISS KRONO - particle board for furniture 1 0,00 0,00

TOTAL 79754,01
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table4_DIRECT LABOUR 
No. description UNIT of MEAS. QUANTITY PRICE € No. OF LABOURS TOTAL 

1. LABOURERS

1.1

Project Manager 1 109929,81 1 109.929,81 

1.2

Team Member 1 11386,86 1 11.386,86  

1.3

Team Member 1 4002,91 1 4.002,91  

1.4

Student Assistants 2020 7 2608,76 1 18.261,32  

1.5

Student Assistants 2021 18 3456,36 1 62.214,48  

1.6

Student Assistants 2022 16 1136,51 1 18.184,16  

TOTAL 223.979,54  

table5_LABOUR OVERHEAD 
No. description UNIT of MEAS. QUANTITY PRICE € No. OF LABOURS TOTAL 

1. PROFESSORS AND RESEARCHERS

1.1

faculty advisor 6,5 2700 1 2700

Advisory board 3 2700 7 56700

2. GRANTED STUDENTS 

2.1

0

0

3. ADMINISTRATIVES  

3.1

Finance, Reporting 170 45 1 7650

Legal 13 45 1 585

IT 13 45 1 585

Sponsoring 10 45 1 450

Project Management 40 45 1 1800

TOTAL 85.320,00 €
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table6_CONSULTANTS 
No. description UNIT of MEAS. QUANTITY PRICE € No. OF LABOURS TOTAL 

1.1

structural engineering 1 10709,99 1 10709,99

0

0

0

0

0

TOTAL 10709,99

table7_OTHER DIRECT COSTS 
No. description UNIT of MEAS. QUANTITY PRICE € TOTAL 

1. GENERAL&ADMINISTRATIVE EXPENSES 

1.1 INDIRECT EXPENSES

0

0

1.2 SECURITY

0

0

1.3 MODEL

1.3.1 Polystyrene (white, matt) 0,30 x 495 x 1000 (size) pcs. 1 4,5 4,5

1.3.2 Polystyrene (white, matt) 0,50 x 495 x 1000 (size) pcs. 1 5,9 5,9

1.3.3 Double-sided Adhesive Foil (Roll with 10 metres) pcs. 1 119 119

1.3.4 Snap-off Blades for Cutters (Standard 9 mm,  
Box of 10)

pcs. 1 2,4 2,4

1.3.5 3M Creativ Mount Spray Glue (400 ml) pcs. 1 22,9 22,9

1.3.6 Polyester Fine Filler (Tin 1,0 kg incl. Hardener) pcs. 1 23,9 23,9

1.3.7 Islandmoos (approx. 1,0 kg) pcs. 1 37,5 37,5

1.3.8 Unpainted Detailed Figures (Box with 10 Figures, Standing) pcs. 1 6,9 6,9

1.3.9 MDF Panel (600 x 800 mm) pcs. 5 9,9 49,5

1.3.10 Unpainted Detailed Figures (Box with 10 Figures, Sitting) pcs. 1 7,5 7,5

1.3.11 Vellum Drawing Paper, Pastel Prey (500 x 650) pcs. 10 2,2 22

1.3.12 Vellum Drawing Paper, Grey (500 x 650) pcs. 5 2,2 11

1.3.13 Vellum Drawing Paper, White (500 x 650) pcs. 10 2,2 22

1.3.14 Vellum Drawing Paper, Grey-Brown (500 x 650) pcs. 5 2,2 11

1.3.15 Vellum Drawing Paper, Black (500 x 650) pcs. 5 2,2 11

1.3.16 Vellum Drawing Paper, Dark Green (500 x 650) pcs. 5 2,2 11

1.3.17 Acryl Hood including Shipping and Packaging pcs. 2 214,2 428,4

1.3.18 Construction Plywood inc. Shipping and Packaging sqm 3,31 17,83 55,81

1.3.19 Galvanised Box Lock pcs. 16 3,3 52,8

1.3.20 Galvanised Locking Hooks pcs. 16 1,1 17,6

1.3.21 Galvanised Box handle pcs. 8 4,95 39,6

1.3.22 Galvanised Folding carrier Multi-Linc pcs. 8 13,5 108

1.3.23 Varous Construction Plywood inc. Shipping and Packaging pcs. 1 291,92 291,92

1.3.24 Colour Lacquer Spray pcs. 5 8,99 44,95
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1.3.25 Colour Lacquer Spray pcs. 4 9,29 37,16

1.3.26 Colour Varnish pcs. 1 15,99 15,99

1.3.27 Glue pcs. 1 4,69 4,69

1.3.28 Roller Set pcs. 1 3,19 3,19

1.3.29 Spray pcs. 2 9,49 18,98

1.3.30 Colour Varnish pcs. 1 8,99 8,99

1.3.31 Edding Fugen pcs. 1 6,29 6,29

1.3.32 Edding Industrie pcs. 1 4,99 4,99

1.3.33 Insulating and Protective Lacquer Spray pcs. 1 9,99 9,99

1.3.34 Polystyrene Primer pcs. 2 6,99 13,98

1.4 COMMUNICATION ACTIVITIES

1.4.1 Short Animation Film for DEL#3 1 1.160 1.160

1.4.2 Jamendo Licensing | Music Licence for Image Film 1 40 40

1.4.3 Hosting for Project Website levelup-ro.de 01.06.2021: 1,22175 
(277,70 USD)

1 227,3 227,3

1.4.4 Website Business Edition Tool 01.06.2021: 1,22175 (149,64 
USD)

1 122,48 122,48

1.4.5 Printing Costs for Flyer 1 41,1 41,1

1.4.6 Update Short Animation Film for DEL#4 
+ Graphic Art Work

1 678,3 678,3

1.5 WORKSHOP

1.5.1 Food Expenses Project Workshop with 
External Coach

1 25,58 25,58

1.5.2 Project Workshop #1 with External Coach 1 1276 1276

1.5.3 Travel Expenses for External Coach 1 409,6 409,6

1.5.4 Food Expenses Workshop for DEL#3 1 90,9 90,9

1.5.5 Project Workshop #2 with External Coach 1 1160 1160

1.6 LITERATURE

1.6.1 Literature Indoor Greening pcs. 1 38,75 38,75

1.6.2 Literature for the Use of Grey Water pcs. 1 55,7 55,7

1.6.3 Literature Solar Architecture 1 26,1 26,1

1.7 VAROIUS, DIRECT COSTS   
 

1.7.1 Travel Expenses to see Urban Situation (Nuremberg) 1 68,3 68,3

1.7.2 Christmas Present for Student Team Leaders 1 114,6 114,6

1.7.3 MagiCAD-License pcs. 2 30 60

1.7.4 FFP2 Masks for Photo Shooting for DEL#3 pcs. 1 8,77 8,77

1.7.5 Online-Conference Fees Bayern Innovativ 1 23,8 23,8

1.7.6 Prototype structure façade pcs. 1 325,48 325,48

TOTAL 7.483,88 €
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table8_TRAVEL AND OTHER COST FOR FINAL PHASE (Wuppertal)
No. description UNIT of MEAS. QUANTITY PRICE € TOTAL 

1.1 Solar Decathlon Middle East 2021 

Andreas Boschert; Dubai; Visit to Solar Decathlon Middle East 
2021

1 1200 1200

Michael Hobmaier; Dubai; Visit to Solar Decathlon Middle 
East 2021

1 1200 1200

Julia Bachmaier; Dubai; Visit to Solar Decathlon Middle East 
2021

1 1200 1200

Sebastian Obermaier; Dubai; Visit to Solar Decathlon Middle 
East 2021

1 1200 1200

Andreas Boschert; Munich; Visit to the fair and conference 
„The Smarter E“ 

1 17,2 17,2

Andreas Boschert; Wuppertal; Team Workshop #2 1 579,37 579,37

Sebastian Obermaier; Wuppertal; Team Workshop #2 1 206,77 206,77

Michael Hobmaier; Wuppertal; Team Workshop #2 1 206,77 206,77

Andreas Boschert; Berlin; Participation in the forum „NEUE 
ENERGIEWELT“

1 452,6 452,6

Barbara Salzeder; Berlin; Participation in the forum „NEUE 
ENERGIEWELT“

1 401,85 401,85

Michael Hobmaier; Berlin; Participation in the forum „NEUE 
ENERGIEWELT“

1 411,3 411,3

„Transport and handover of the architectural model from 
Rosenheim to Wuppertal (fuel bill)“

1 150,65 150,65

„Transport and handover of the architectural model from 
Rosenheim to Wuppertal (rental car)“

1 300,83 300,83

Excursion with the SDE-team to the company „Sunovation“ 
(sponsor in the SDE21/22 competition) in Aschaffenburg

1 137,39 137,39

TOTAL 7664,73
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table10_INSURANCE POLICIES 
No. description UNIT of MEAS. QUANTITY PRICE € TOTAL 

1.1

0

0

TOTAL 0

No. description UNIT of MEAS. QUANTITY PRICE € TOTAL 

1. DISASSEMBLY IN ORIGIN

0

0

2. Transport

0

0

3. ASSEMBLY IN DESTINATION

0

0

4. DISASSEMBLY IN DESTINATION

0

0

TOTAL 0

table9_ASSEMBLY, TRANSPORT AND DISASSEMBLY PROCECCES

Completed but no bill yet.

nothing incurred yet.



182

44 Site Operations Plan



183

Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

team ID Pos. Description

ROS 1 Assembly Start

2 Foundations 

3 Modules

4 Site Setup

5 Facade

6 1st floor walls & ceiling

7 Electrical installation

8 Steelwork

9 Lift installation

10 Plumbing installation

11 Furniture and interior details

12 Exterior patio, plattforms, slat screen

13 1st floor patio and garden

14 House connection and testing

15 Clean up

16 Final building inspection

Start Date End Date Duration (days)

20/05/2022 20/05/2022 1

20/05/2022 20/05/2022 1

20/05/2022 20/05/2022 1

21/05/2022 21/05/2022 1

21/05/2022 23/05/2022 3

21/05/2022 23/05/2022 3

23/05/2022 31/05/2022 9

24/05/2022 28/05/2022 4

24/05/2022 26/05/2022 3

25/05/2022 27/05/2022 3

26/05/2022 27/05/2022 2

27/05/2022 31/05/2022 5

27/05/2022 29/05/2022 3

28/05/2022 31/05/2022 4

30/05/2022 01/06/2022 3

02/06/2022 02/06/2022 1
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Assembly period

team ID Pos. Description

ROS 1 Disassembly Start

2 Furniture and interior details

3 Exterior patio, plattforms, slat screen, garden

4 Plumbing/electrical installations

5 Lift

6 Steelwork

7 1st floor walls & ceiling

8 Facade

9 Modules

10 Foundations 

11 Site clean up & final approval

Start Date End Date Duration (days)

27/06/2022 27/06/2022 1

27/06/2022 27/06/2022 1

27/06/2022 27/06/2022 1

27/06/2022 28/06/2022 2

27/06/2022 29/06/2022 3

28/06/2022 28/06/2022 1

29/06/2022 29/06/2022 1

29/06/2022 30/06/2022 2

01/07/2022 01/07/2022 1

01/07/2022 01/07/2022 1

02/07/2022 02/07/2022 1
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Disassembly period*

* For the Living Lab Teams there is no need to fill in the Disassembly period.
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45 HS Report &
       Documentation

Table of contents

1. Health & Safety Checklist 
2. General project data
3. Health & Safety Plan objectives
4. Instruction concept including contents
5. Construction-site conditions and crucial data related to the prevention of risks during 
     the construction process 
6. Activities for risk prevention
7. Critical work phases for risk prevention
8. Risk identification and efficacy evaluation of the adopted measures
9. Collective protection utilization
10. Individual protection resources to use (PPE)
11. Safe working procedures of every team member
12. Machinery and auxiliary resources
13. Planned measures in the case of an accident
14. Risk identification for construction-site work
15. Useful plans and information for health and safety
16. Adopted system for the level of health and safety control during construction
17. Formation and information about health and safety
18. Emergency Evacuation Plan during assembly and disassembly phases



185

 1. Health & Safety Checklist

LEGAL CONTENTS LOCATION IN THE REPORT OR IN DRAWINGS

Name and address of SDE21/22 HS Coordinator, Prevention authorities, Team 2.2., 2.3, 2.4

Number of workers 2.4.

Contact information of the Site Operations Coordinator 2.2

Description of works 5.11.

First aid procedure 13.

Name and number of first aid certificated worker 2.2., 2.4

Description of the Team’s first aid kit. 5.13

Description of hygiene conditions 
(toilet, changing room, restroom…)

11.

Detailed description of operating modes 5.5.

Risk assessment – risks generated by other 14

Risk assessment – risks generated by environment 14

Risk assessment – risks generated on other 14

Risk assessment – self-generated risks 14

Procedures to adapt collective protection 9.

Table 1: Template Health & Safety Checklist according to SDE21 Rules V_2.2

2. General project data

The levelup student team from the Rosenheim Technical Universi-
ty of Applied Sciences is taking part in the Solar Decathlon Europe 
21/22 competition (abbreviated as SDE21/22), the finals of which 
are be hosted in Germany for the first time from 10th – 26th of 
June 2022. 
Our team consists of many creative and curious minds and en-
gineering drive . All in all, eighteen university teams from eleven 
countries will operate solar houses at the Solar Campus in the 
Mirker district in Wuppertal. The competition and the buildings 
will demonstrate concrete and transferable solutions for sustai-
nable building and future living in urban areas. The levelup team 
will show its ideas and visions by presenting a two-storey woo-
den building. The house consists of three mod-ules on the ground 
floor, which constitute a residential unit. On the upper floor there 
is a roof terrace and greenhouse. 

The competition site and the House Demonstration Units (abbr. 
HDU) will be open to visitors from all over the world for a fixed 
period of two weeks, during which 150,000 visitors are expected. 
Over a project period of about two years, the teams plan, build 
and operate fully functional modular buildings based on sustai-
nable and energy-efficient architecture, which meetmust comply 
with ten different competition requirements. The competition 
categories deal with some of the biggest challenges of the cons-
truction industry: The creation of affordable housing by refurbis-
hing building stock and the climate neutrality of cities, the biggest 
factor in the energy transition. For the event, the modular proto-

types are first prefabricated and pre-assembled on location at the 
respective participating universities before they are transported to 
Wuppertal for final assembly. Upon completion of the competi-
tion, eight demonstration buildings will stay at the Solar Campus 
for the living.lab NRW. The remaining ten buildings will be disas-
sembled at the end of the competition and transported back to 
their respective home countries. The competition buildings are 
then com-monly reassembled for further research, development 
and education, either on the respective uni-versity‘ s campus or 
at a selected national location. This will also be the case with our 
team. Our competition participation and project is supported by 
the Federal Ministry for Economic Affairs and Energy, the Bavarian 
State Ministry for Housing, Con-struction and Transport.  

In addition, we are being supported by partners and sponsors 
from research and industry in the form of monetary and materi-
al donations, as well as planning support. Without their coopera-
tion, the project would not have been feasible.

2.1. Aim of the Health and Safety Plan

The aim of the Health and Safety Plan is to ensure that the cons-
truction site runs smoothly and ensures that all crew members are 
aware of potential hazards. In addition, all crew members must be 
trained on accident prevention regulations. The Health and Safety 
documents are an important part of the assembly and disassem-
bly phase and must be accessible at all times.
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2.2. Health and Safety Coordinators and crew mem-
bers (Name and address HS Coordinator)

Site Operations Coordinators (SOC) work together closely with the 
Health and Safety (H&S) officers. There is one coordinator per shift 
for site logistics and site safety.

Health and Safety Coordinators / Officers are:

Name: Andreas Boschert
Address: Hochschulstraße 1
Postal Code and City: 83024 Rosenheim (Germany)
Phone: +49 (0) 8031 805-2625
Email: andreas.boschert@th-rosenheim.de

Name: Daniel Julian Maier
Address: Hochschulstraße 1
Postal Code and City: 83024 Rosenheim (Germany)
Phone: +49 (0) 8031 805-XXXX
Email: danieljulian.maier@stud.th-rosenheim.de

Note: Phone number is forwarded to the smartphone, ensuring 
non-stop availability! For Mr. Maier, the extension number will be 
provided in D#6.

The levelup team is divided into two working groups during the 
assembly and disassembly phases. In each team there is a Health 
and Safety Coordinator, as well as a Site Operations Coordinator. 
All construction crew, including external partners, are under ob-
ligation to work according to the Health and Safety Plan and to 
comply with all specifications and rules.

Contact information of the Site Operations Coordinator

Name: Yona Schmälzle
Address: Hochschulstraße 1
Postal Code and City: 83024 Rosenheim (Germany)
Phone: +49 (0) 8031 805-XXXX
Email: jona.schmaelzle@th-rosenheim.de

Note: Phone number is forwarded to the smartphone, ensuring 
non-stop availability! For Ms. Schmälzle , the extension number 
will be provided in D#6.

2.3. Construction Sites

The House Demonstration Unit will be built in two construction 
sites, as stated below:

Name of the site #1: Bogensiedlung at Technical University of Ap-
plied Sciences Rosenheim
Address: Hochschulstraße 1
Postal Code and City: 83024 Rosenheim (Germany)

Name of site #2: Solar Campus at Utopiastadt (Mirker Bahnhof)
Address: next to Mirker Straße 48
Postal Code and City: 42105 Wuppertal (Germany)

2.4. Team

All levelup-team members in the table below can provide first 
aid, because they have all been certificated to do so. In case of an 
emergency, please call Andreas Boschert and Daniel Maier (phone 
numbers in section 2.2.).

Currently our team consists of thirteen students, and at the com-
petition there will be 30 people on site at any one time for assemb-
ly and disassembly. The names will be finalized shortly before the 
competition starts.

Name Position E-Mail

Andreas Boschert Project Manager, HS 
Team Coordinator

andreas.boschert@th-rosen-
heim.de

Sebastian Obermaier Energy and building 
engineer

sebastian.obermaier@th-ro-
senheim.de

Michael Hobmaier Energy and building 
engineer

michael.hobmaier@th-rosen-
heim.de

Marinus Limbrunner BIM engineer marinus.limbrunner@th-ro-
senheim.de

Giulia Bettini Architect giulia.bettini@th-rosenheim.
de

Nadja Pollack Architect nadja.pollack@th-rosenheim.
de

Nadine Socher Architect nadine.socher@th-rosen-
heim.de

Barbara Salzeder Communication 
Coordinator

barbara.salzeder@th-rosen-
heim.de

Julia Bachmaier Communication 
Coordinator

julia.bachmaier@th-rosen-
heim.de

Julia Paternoster Communication 
Coordinator

julia.paternoster@th-rosen-
heim.de

Jakob Werner Sponsorship Manager jakob.werner@stud.th-rosen-
heim.de

Sabrina Sehnal Business economist sabrina.sehnal@th-rosen-
heim.de

Tim Ziegler Urban Mobility 
Coordinator

tim.ziegler@th-rosenheim.de

Daniel Maier Team Safety Officer danieljulian.maier@th-rosen-
heim.de

Unknown Team Safety Officer
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3. Health & Safety Plan objectives

Health & Safety plans are prepared in order to ensure a trouble-
free performance of the competition (assembly, operation and 
disassembly). This includes a detailed and comprehensive plan to 
prevent personal injury and property damage before, during and 
after the competition. The aim of the plan is to identify individual 
risks for specific work steps and to prevent possible accidental ha-
zards, as well as to define general accident prevention regulations. 
The risks and dangers are formulated and dis-cussed among the 
entire levelup team and all supporting members of the industry 
that are to assist on site. This ensures that all crew members beco-
me acquainted with the Health & Safety Plan and are sensitized to 
the potential dangers on the construction site. Through extensive 
analyses and work, we hope that the duration of the project will 
be accident free, because our primary goal is the health and safe-
ty of all team members and visitors. Property damage should of 
course also be avoided, but health and safety is one of our prima-
ry concerns. In the event of personal injury or damage to property, 
the H&S Plan should clearly define all procedures and make them 
known to all team members. This guaran-tees a trouble-free pro-
cess, even in the case of accidents. Additionally, insurance policies 
have to be signed to cover the eventuality of any damage or injury. 
The levelup team and the SDE event organizer are to work very 
closely together to ensure that the competition ends incident free. 

To sum it up:

• Provide all team members and the organizer with an over-
view of all health and safety topics

• Provide details of assembly and disassembly in order to 
ensure a safe process

• Provide instructions and guidance in the event of an 
emergency

• Identifying and avoiding risks

4. Instruction concept including contents

• All team members must have read, understood and interna-
lised the health and safety report including all plans. Should 
any ambiguities, problems or errors arise, these must be di-
scussed immediately with the Team Safety Officer. All team 
members must understand and be in-formed about the fol-
lowing topics according to DGUV Regulation 1 – Principles of 
Prevention:

• specific hazards related to the workplace and work tasks,
• protective measures taken and to be observed against this,
• intended safety and health compliant actions (behaviour),
• emergency measures,
• relevant contents of the rules and regulations.

• All team members must wear Personal Protective Equipment 
(PPE) during the assembly and disassembly phases. Safe-
ty clothing must comply with German specifications for the 
construction site: helmet (DIN EN 397), goggles, safety glo-
ves (EN 420/388), hearing protection, safety boots with steel 
toe cap and anti-slip sole (EN ISO 20345), reflective jacket 
and work trousers with knee pads (DIN EN 14404) / reflecti-
ve waistcoat (EN ISO 20345). Depending on the task onf the 
construction site, the PPE can be extended. All team mem-
bers will be briefed on the safety equipment. If a team mem-
ber does not wear PPE, they are to be strictly forbidden from 
working on the construction site.

• All team members will be instructed that participation in the 
assembly and disassembly phases is not permitted under the 
influence of drugs and alcohol, or medicines that would af-
fect the operation of heavy equipment.  All of which are pro-
hibited.

• Smoking is also prohibited on the site.

• Instruction also includes first-aid training, fire extinguisher 
training, instruction on machines and equipment (operating 
in-structions, operating manual and risk assessment).

• All team members must attend the health & safety training in 
advance, because all necessary information, rules and regu-
lations will be taught during these sessions. Participation will 
be documented in writing.

5. Construction-site conditions and crucial 
data related to the prevention of risks during 
the construction process

The House Demonstration Unit will be set up in Wuppertal from 
20 May to 02 June 2022 and disas-sembled from 27 June to 3 July 
2022. During this time, the implementation of health and safety 
plans is crucial to ensure a safe construction site. The objective 
is to reduce risks and hazards as the project is completed, i.e. the 
construction project. All employees must aim to achieve the ob-
jectives of the plan and adhere to all specifications - no deviati-
ons are permitted. Safety awareness is essential. In this sense, the 
plans are oriented towards a safe and healthy workplace. This in-
cludes preventive action in addition to compliance with all laws 
and regulations. 

The Health and Safety Coordinator is responsible for ensuring 
compliance with the health and safety plans. This person has the 
task of pointing out the need for compliance and, as the person re-
sponsible for the construction site, must inspect the site daily and 
determine whether the objectives have been achieved. In case of 
unforeseen events, safety measures must be defined or improved.
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5.3. Construction process

At the beginning of construction, the lot must be prepared for 
construction measures. However at the very beginning, the team 
needs to be and briefed on the safety procedures in place. This 
briefing will take place every day before each shift. It is here that, 
tasks, expectations and problems are discussed and reviewed. 
The Team Safety Officer Oofficer will also point out the necessary 
protective equipment and hazards. In addition, regular health and 
safety training will take place, where e.g. fire extinguishers, first- 
aid kits and escape routes are to be pointed out. 

A site fence will be installed around the construction site, enclo-
sing the entire lot. The fences are to be closed during the entire 
construction phase and prevent any unauthorised access. All crew 
members must use the correct entrances and exits, thus avoiding 
possible accidents and enabling documentation of attendance. 
Another important step is the assembly of the contain-ers for the 
construction site equipment. The entire lot must be clean and tidy 
during the con-struction phase. At the end of the day, all tools in 
the site container must be tidied up and checked for functionality 
and damage. In this way, a problem-free continuation of work for 
the next day/shift is possible. Any damage must be reported to the 
Site Operations Coordinator. 

Construction begins by positioning, steel plates as a foundation. 
These are to be lifted from the truck with a crane. While loads are 
being lifted, no team member is allowed to be within the move-
ment radius of the crane! The Team Safety Officer checks that 
the regulations are followed and that accidents are prevented. 
Afterwards, the three wooden modules for the ground floor will 
be gradually lifted from the trucks and positioned on the founda-
tion. Again, no one is allowed to be within the movement radius 
of the crane. In addition, it must be ensured that the modules are 
properly fastened and do not swing during unloading. During the 
work, only necessary work-ers are allowed on the lot. Communi-
cation will be conducted with hand signals and two-way radios. 
Wearing PPE is obligatory. In addition, attention must be paid to 
the weather (especially wind). The staircase, including the tech-
nical room and the pergola, will then be positioned. The same 
requirements apply here as for the wooden modules. The upper 
floor, consisting of two modules, will then be assembled. Special 
attention must be paid to work on the upper floor. All people wor-
king on the roof will have already undergone training in Rosen-
heim and must be tested for balance and their ability to cope with 
vertigo. No other team members are allowed on the roof, without 
exception! Team members with experience on construction sites 
and climbing will work on the roof, as safety harnesses and safety 
lines must be worn. The Health and Safety officer must inspect the 
roof and approve it for further construction. Care must be taken 
to ensure that there are no gaps or tripping hazards, and that fall 
protection is in place. There are several things to consider when 
it comes to interior design. All work must be conducted with the 
right tools and aids. Heavy furniture must not be lifted, but trans-
ported with lifting aids. Since the area of movement isare limited, 

care must be taken to ensure mutual consideration. Accordingly, 
the number of people working at any given time should be limited 
All escape routes must be kept clear at all times! The disassembly 
phase shall be done in the exact reversed order as in the assem-
bly-phase.

5.4. Type and characteristics of the materials 
         and elements

All products and materials are to have quality seals. If necessary, 
spot checks will be carried out. If materials do not meet the requi-
rements or are defective / broken, they will be replaced. After all 
materials are checked by the manufacturer, and then double-che-
cked during assembly in Rosenheim, dangers or problems should 
be limited. However, attention must be paid to at least the follo-
wing parameters:

• Insure that all building materials have the correct dimensions 
incl. tolerances and that the materials meet the claims (e.g. 
strength, thickness)

• Determine tolerances for components and check that they fit 
together and have not been damaged during transport

• Check insulation, technical equipment and quality

These verifications will occur in two phases:

1. Upon delivery, it must be ensured that all components com-
ply with the specifications and requirements and function. 
The manufacturer or installer can also conduct this through 
assessments and test 

2. Manufacturer inspection or a measuring check that can certi-
fy that the various parts have been properly installed and are 
in working order 

In addition, the following requirements apply to all materials 
and equipment: 

• All materials must comply with fire protection standards 

• All materials must have the CE mark and data sheets must be 
available for all components 

• All installations must be properly installed and approved
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5.5. Site description

Each university team receives its own lot on the Solar Campus. 
This consists of the parking area for the truck, a working area and 
the installation area for the HDU. Site layout is one possible means 
to minimise hazards and risks. The HDU site will be analysed ac-
cordingly in order to re-duce risks to a minimum. Before the cons-
truction, the lot will be enclosed with a construction fence. In case 
of an emergency, the fence protects the area and ensures that the 
construction crew use the correct evacuation routes. The working 
area provides space for a site container and a crane. To avoid the 
risk of accidents and to protect tools, all equipment must be ti-
died up immediately and placed in the site containers when not 
needed. Various areas are marked and secured with construction 
tape and signs mark danger areas and provide information.

On the Solar Campus, the competition organizer provides sanitary 
facilities as well as break rooms for all teams. As a total of 18 teams 
will be building their HDUs in parallel to one another, special con-
sideration and care must be taken of each other, especially with 
direct neighbours. 

The entrance to the construction site is organised by the Site Ope-
rations Coordinator. All team members must comply with the fol-
lowing regulations: 

• All workers (both students and external partners) must be fa-
miliar and comply with the rules! Compliance will be checked 
by the Team Safety officer. If this is not the case, follow-up 
training will be required. The instructions are documented in 
writing 

• All workers are required to wear PPE 

• Work is only to be done as directed by the Site Operation 
         Coordinator

5.6. Climate description

One very important aspect before starting work is the evaluation 
of climatic conditions and their influence on the construction pha-
se, in connection with a continuous observation of the weather. 
Extreme weather conditions can slow down, stop or endanger 
assembly and disassembly work. A constant, observant view of 
the sky and an eye on weather forecasts are essential for a well-
planned execution of tasks. It also helps to avoid dangerous si-
tuations on the construction site. Appropriate emergency warning 
apps will be installed on the smartphones of the Site Operations 
Coordinator and the H&S officerTeam Coordinator. For example, 
NINA is an app that is recommended in Germany, and is provided 
by the Federal Office of Civil Protection, which is is used to send 
important or urgent warnings to the public. Katwarn is also used 
to disseminate warnings from civil protection and disaster control 
in dangerous situations. 

In Wuppertal, average temperatures in June and July are between 
19 to 21 degrees with the highest temperatures ranging from 30 to 
35 degrees. At night, it can go down to 10 and 14 degrees. During 
these months, an average of 9.5 hours of sunshine is not uncom-
mon. The weather conditions in June and July range from very 
sunny to slightly cloudy to rainy. Strong thunderstorms can occur 
in the evening hour include wind, heavy rain and in some cases 
hail.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Temperature (°C) 1,8 2,2 5,1 9,2 13,1 16,1 18 17,5 14,4 10,5 6 2,9

Min. temperature (°C) -0,3 -0,5 1,5 4,7 8,7 11,7 13,9 13,6 10,9 7,8 3,9 0,9

Max. temperature (°C) 4 5,1 8,8 13,4 17,1 20,1 21,9 21,3 18 13,5 8,3 4,9

Rainfall (mm) 110 89 90 72 83 95 111 106 93 95 101 117

Humidity (%) 86 83 78 70 70 71 72 74 78 81 88 97

Days of rain 12 10 11 10 10 10 12 12 10 10 11 12

Sunshine hours 2,9 3,9 5,4 7,9 8,8 8,8 9,5 8,5 6,6 4,9 3,4 2,7

Table 2: Climate table Wuppertal (Germany)
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As it can be seen from the values above, in the table provided in-
dividual protection is necessary to enable comfortable and safe 
work depending on weather situations. At midday and in the af-
ternoon when temperatures are highest, it is important to ensu-
re that all team members drink plenty of water. The Team Safety 
Coordinator should point this out to those conducting assembly 
and disassembly work involving heavy physical exertion. People 
should attempt to work (when possible), drink and rest in shado-
wy places. In addition, crew members should wear headgear that 
protect the head and face against intense sunshine. It is also advi-
sable to use sunscreen on exposed skin to prevent sunburn.

5.7. Access and paths for vehicles

Security will be controlled by the SDE organizers. Only crew mem-
bers with a badge have access to the Solar Campus. During the 
assembly and disas-sembly phase, only authorised people can 
enter the construction site. Everyone who enters the construc-
tion site must wear PPE and must have received a safety brief-ing. 
When vehicles enter the site, the drivers are to follow the safety 
procedures specifications and instructions. These procedures are 
to be provided by the SDE organizer and by our team to ensure 
that vehicle traffic is man-aged safely and properly. Each vehic-
le entering the site will be directed by a team member wear-ing 
a waistcoat. This person has the task of guiding arriving vehicles 
and guiding their return. This measure / procedure is important 
so that there are no misunderstandings, thus reducing the risk of 
injury. . This will result in a smooth running operation, which will 
have a positive effect on work efficiency. In addition, there is a Site 
Operations Plan for all vehicles entering the Solar Campus, which 
controls and reduces vehicle movement in the area. This plan is 
important in order to prevent traffic jams on site, which would 
otherwise cause significant delays and create confusion. The Site 
Operations Coordinator is responsible for this clearing process.

5.8. Determining factors for the house placing

The HDU is set up in the same orientation on both sites (Rosen-
heim and Wuppertal), so no re-thinking is necessary for the final 
assembly / disassembly, which makes the process easier. This 
helps the team to work safely and reduces the risk of accidents. At 
the university site, the sub-strate was prepared to resemble cons-
truction at the Bogensiedlung, which is nearly equivalent to the 
requirements at the Solar Campus in Wuppertal. This allows the 
handling heavy equipment like forklift trucks, etc..

5.9. Overlaps with the affected services and other ac-
tivities on the environment, able to cause risks du-
ring the construction 

During assembly and disassembly phases on the Solar Campus, 
the levelup team must strictly fol-low the rules of the organisers, 
and also respect neighbouring properties. Since all House De-
monstration Units will be set up within two weeks, special care 
must be taken during set-up to avoid a hectic situation. Special 
care is needed when trucks and vehicles manoeuvre between the 
different lots. This requires not only good and understandable 
communication within the team, but also between the different 
teams and neighbours. In addition, precautions should be taken 
to reduce noise pollution that may occur, as the simultaneous 
construction process can lead to high noise volumes. There can 
also be safety risks if too many people are on the construction site 
at any one time. Therefore, access to the lot is controlled and the 
number of people is to be lim-ited. Team members from other uni-
versities are not allowed to enter the levelup lot.
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5.11. Planned activities

No. Task Name Risk Prevention checklist
#1 Site setup (Container, Fencing, etc.) Bumping, squeezing Unhurried working methods and clear communi-

cation, wear PPE

#2 Laying the foundation (steel plates) Squeezing, knocked by objects or tools Wear PPE, clear communication, proper tools, 
check tools

#3 Unloading the wooden module #1 from the truck 
with mobile crane

Bumping, squeezing Safety briefing, be outside of crane radius, 
minimum workers on site, wear PPE, use tools 
properly, clear communication

#4 Positioning the ground floor module (#1) on 
the foundation and fasten and connect it to the 
foundation

Bumping, squeezing, knocked by objects or tools, 
fall from ladder

Safety briefing, be outside of crane radius, 
minimum workers on site, wear PPE, use tools 
properly, clear communication

#5 Unloading the wooden module #2 from the truck 
with mobile crane

Bumping, squeezing Safety briefing, be outside of crane radius, 
minimum workers on site, wear PPE, use tools 
properly, clear communication

#6 Positioning the ground floor module (#2) on 
the foundation and fasten and connect it to the 
foundation and to wooden module #1

Bumping, squeezing, knocked by objects or tools, 
fall from ladder

Safety briefing, be outside of crane radius, 
minimum workers on site, wear PPE, use tools 
properly, clear communication

#7 Unloading the wooden module #3 from the truck 
with mobile crane

Bumping, squeezing Safety briefing, be outside of crane radius, 
minimum workers on site, wear PPE, use tools 
properly, clear communication

#8 Positioning the ground floor module (#3) on 
the foundation and fasten and connect it to the 
foundation and to wooden module #2

Bumping, squeezing, knocked by objects or tools, 
fall from ladder

Safety briefing, be outside of crane radius, 
minimum workers on site, wear PPE, use tools 
properly, clear communication

#9 Positioning and fastening of external staircase 
incl. technical room to foundation and wooden 
module #1

Bumping, squeezing, knocked by objects or tools Safety briefing, be outside of crane radius, 
minimum workers on site, wear PPE, use tools 
properly, clear communication

#10 Positioning the arcade and fastening to wooden 
module #1 and #2

Bumping, squeezing, knocked be outside of crane radius, minimum workers on 
site, wear PPE, clear communication

#11 Positioning the first floor modules (#4-#5) on 
the ground floor modules #1, #2 and fasten and 
connect them together

Bumping, squeezing, knocked by objects or tools Unhurried working methods and clear communi-
cation, wear PPE, be outside of crane radius

#12 Building platform construction Squeezing Unhurried working methods and clear communi-
cation, wear PPE, use tools properly

#13 Electrical works Danger of electrical accident Only professionals, observe the 5 safety rules, 
wear PPE, safety briefing, proper tools, check 
equipment

#14 Sanitary works Squeezing, injury due to sharp objects Only professionals, proper tools, check equip-
ment, wear PPE

5.12. Trades whose intervention is affected by risk 
           prevention 

Every levelup team member is under obligation to take part in 
health and safety training. The aim of participation is to inform 
and instruct participants clearly in order to guarantee safe cons-
truc-tion site operations. External partners and suppliers (such as 
logistics companies) are to be briefed by the team on construction 
site safety and receive all relevant information in advance. Ent-
rance to the lot is only permitted after the health and safety brie-
fings have taken place. Dan-gers are to be presented clearly and 
accident prevention regulations are to be explained. A Team Sa-
fety Officer will always be present during the assembly and disas-
sembly phases and all working shifts. The official Health & Safety 
Team Coordinator inspects the construction site for occupational 

safety and health protection and coordinates compliance. A daily 
briefing takes place be-fore the start of each shift to inform others 
about upcoming tasks and hazards, as well as to in-form the team 
about health and safety issues. The Team Safety Officer works 
together with the Site Operations Coordinator (SOC) and will be 
required to identify and eliminate hazards. Both the The Team Sa-
fety Officer  and the SOC are authorized to stop construction until 
these are eliminated if potential hazards arise.
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5.13. Auxiliary resources planned for the construction

The levelup team will have the following auxiliary resources: a 
container with various bins for sep-arating waste. In addition, a 
container to store tools and personal equipment, the first aid ma-
te-rial and fire extinguishers. A construction fence will surround 
and fence in the entire lot, securing it from external entry. In ad-
dition, the team will use a mobile base tent, which provides shade 
and allows for short rests, and mobile lighting equipment. In addi-
tion to housing drawings and plans, a folder with all important in-
formation about health and safety will be located in the base tent. 
In addition, there are a variety of other tools that are used during 
the construction phase, which in-clude: ladders, electric screwdri-
vers and drills, portable power tools, and are an example of the 
tools to be used during the assembly and disassembly of the HDU. 
All team members are to be trained on the use of these tools and 
equipment, and they must also ensure that they are in per-fect 
condition. Only materials and equipment that are in perfect con-
dition are to be allowed on site. Tools must be properly cleaned 
up immediately after use. Ladders must be set up proper-ly. 

The first aid kits on the lot have the following items (according 
to DIN 13169):

No. Quantity Item

#1 1 SÖHNGEN® Resuscitator

#2 4 PE pressure seal bag 300 x 400 x 0,05 mm

#3 2 SIRIUS® Rescue blanket (210 x 160 cm)

#4 1 DermaCare® compression bandage DIN small

#5 3 DermaCare® compression bandage DIN medium

#6 1 DermaCare® compression bandage DIN large

#7 1 Compression bandage cloth DIN SO 60 x 80 cm

#8 6 DermaCare® Compress separate 10 x 10 cm

#9 4 aluderm® bandage cloth 60 x 80 cm

#10 4 aluderm® compress separate 10 x 10 cm

#11 4 aluderm® eye compress DuOcul

#12 1 aluderm® compression bandage DIN small

#13 3 aluderm® compression bandage DIN medium

#14 1 aluderm® compression bandage DIN large

#15 4 WS fixation bandage 4 m x 6 cm

#16 4 WS fixation bandage 4 m x 8 cm

#17 1 Fleece cloths 100 x 300 mm á 5 pcs

#18 2 SÖHNGEN®-Pore 5 m x 2,50 cm

#19 2 aluderm®-aluplast Small assortment

#20 2 aluderm®-aluplast elastic first aid kit 80 x 6 cm

#21 1 Plaster dispenser aluderm®-aluplast

#22 4 Triangular cloth V pure white

#23 2 Glove set with 4 pieces vinyl large

#24 2 Instant cold compresses small 200 cm²

#25 1 First aid dress scissors 19 cm knee arch st-st

5.14. Machinery planned for construction

The levelup team will have the following machines/equipment on 
site: mobile scaffolding, lifting platform, forklift truck  and a mobile 
crane. The specifications for the above devices is not yet fixed as 
the final selection is still pending. The HS Team Coordinator and 
the Site Operations Co-ordinator must check the correct use of the 
aforementioned machines. The forklift truck, the lift-ing platform 
and mobile crane are only to be operated by trained, instructed 
and certificated crew members. Before each use, the machines/
equipment must be checked and the team mem-bers informed 
about possible risks. This includes checking the braking devices 
and the controls. The loads to be lifted must be securely fastened 
and the driveways on the construction site must be clear. 

5.15. Construction site installations 

In the course of the assembly and disassembly phases, various 
construction site installations are necessary, such as a water and 
power supply, or mobile lighting. Installation work must be con-
ducted in such a way that personal injury and property damage 
are prevented. Electrical lines must be checked regularly for da-
mage during construction. If problems arise, the SDE organiser 
must be contacted immediately. 

5.16. Characteristics Table for the stocks

All building materials, tools, personal protective equipment and 
personal belongings are neatly stowed and stored in a construc-
tion site container. All items must be returned to storage when not 
in use to prevent accidents.

6. Activities for risk prevention

Only the crew members who are actually needed for the construc-
tion are allowed to be on the con-struction site. People without a 
task will not allowed to be on the lot. According to current plans, 
there will be a total of 30 crew members on the lot within two shifts 
a day, i.e. 15 crew members per shift (8 hours incl. breaks). Cons-
truction site tasks that require professional experience and spe-
cial training are to be outsourced to external partners (Contrac-
ting). This includes tasks such as operating the construction site 
crane to lift the modules. Due to the modular timber construction 
and the high degree of prefabrication of the modules, incompa-
tibilities and inconsistencies are not expected dur-ing assembly.
Additional information: Jewellery and long hair can get caught in 
construction machinery and cause life-threatening injuries. For 
this reason, jewellery, such as bracelets and necklaces, are not 
allowed on the construction site, and long hair must be plaited or 
tied back and secured. Work clothes must fit perfectly. Additional 
personal protective measures include sunshades and sunscreen, 
especially in hot weather during the summer months.
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Before the competition phase in Wuppertal, several training sessi-
ons will be held at the university to inform the levelup team about 
accident prevention regulations and how to deal with hazards. Oc-
cu-pational safety experts will provide training on the following :

1) A first aid course and training:
The focus here is on the treatment of vital threats and trauma. This 
includes the stable side position, applying bandages and tourni-
quets, splinting fractures and even reanimation with an automa-
ted external defibrillator. In addition, the topics of wound care and 
hygiene are trained, and how to properly make  emergency calls 
are also be practiced. In addition to the basic first aid topics, it is 
also very important to recognize medical emergencies and inter-
pret them correctly. 

2) Fire extinguisher training:
The aim of this training is to learn correct handling  techniques 
with  various types of fire extinguishers for different fire situations. 
In this context, there is a theoretical seminar and a practical exer-
cise with a live fire situation, which is taught by an external fire 
safety officer. 

3) Seminar on accident prevention regulations:
In this course all contents concerning safety measures and pre-
vention regulations are trained. Train-ing materials from insuran-
ce companies  are used for this purpose. The aim is to provide a 
gen-eral overview of all relevant topics and to train principles and 
behaviour in the event of accidents. This should  also involve our 
partners with whom we are building our HDU.

4) Forklift course:
Individuals scheduled to be forklift truck drivers will all have valid 
driving licenses and will take part in a driving safety course before 
the competition . This will ensure safe and routine operation on 
the Solar Campus. 

5) Manufacturer briefings:
Manufacturers will provide instruction on tools, machinery and 
equipment to ensure that these will be operated correctly. The 
work crew will be required to know the proper and accident-free 
operation of all equipment required for all phases of the compe-
tition.

7. Critical work phases for risk  prevention

The main goal for every Team is that nobody will be injured du-
ring any phase of the competition.   Therefore, every risk of injury 
must be eliminated or minimalized. To ensure this, all risks in the 
all processes need to be identified, and these need to be classified 
into categories. Based on these, solutions need to be found to mi-
nimize the risks for all of the team members. However, even after 
this part is completed, all team members are expected to abide by 
the rules and work in a careful and conscientious manner. You can 
find more information in our risk analysis  plan.

8. Risk identification and efficacy evaluation 

     of the adopted measures

A detailed analysis can be found in the official Excel worksheet 
(ROS_HS#6_2021_12_01.xlsx) required for DEL#6, which identifies 
various dangers for different work steps assigned to active crew 
members. Risks are assessed and countermeasures are listed.
The worksheet can be found in the following pages:



SDE 21_Health & Safety: Risk Analysis

Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

L           Slight Injury CP          Collective Protection

G          Serious Injury IP            Individual Protection

Mo       Fatal Injury S             Signs

NOTE: In this evaluation we consider “avoided risks” all qualified as “trivial” or „tolerable”; the rest of the qualifications are considered “not avoided risks” and need to be solved with further measures.
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9. Collective protection utilization

Each crew member must be well prepared for the construction 
work, this contributes to collective protection. To ensure this, each 
team member is trained for their specific task. This ensures the 
high-est possible safety for the team and each worker.

The following courses have to be visited by all participants of 
levelup:

- Machinery course
- Health and safety training
- First aid course(s)
- Height activity and anti-fall guard training

Collective security arrangements include:

- Fire extinguisher(s) (DIN EN 3) 
- Safety ladder(s)
- Tents used for sun shelter 
- Site fence to prohibit access from unauthorized people 
                  onto the construction site
- Exit routes to assembly point
- Danger signs on the construction site
- Large lighting for work during the day and night
- Containers for storing work and personal items, in order 
                  to keep an organized and tidied work area

All hazards are marked according to DIN EN ISO 7010. A differen-
tiation is made between rescue signs, prohibition signs, warning 
signs, mandatory signs and fire protection signs. Appropriate 
signs will be prominently displayed on the construction site in ac-
cordance with the regulations.

Necessary escape signs according to ASR A1.3 / ISO 7010

                                      

Relevant prohibition signs according to ASR A1.3 / ISO 7010

                    

Relevant warning signs according to ASR A1.3 / ISO 7010

        

Relevant fire protection signs according to ASR A1.3 / ISO 7010

                                   

Mandatory sign according to ASR A1.3 / ISO 7010

All signs can be found in DIN EN ISO 7010.
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10. Individual protection resources to use 
(PPE) 

During the competition phase (assembly and disassembly), le-
velup team members are under obliga-tion to wear prescribed 
Personal Protective Equipment (PPE), which must comply with 
European occupational health and safety requirements and SDE 
regulations. Many hazards and accidents can be avoided by wea-
ring protective clothing and equipment, which explains the im-
portance of using equipment that meets these requirements.

Certified work safety clothing consists of the following 
components:

- Safety helmet in reflective colours or luminous stripes 
                  (with neck guard depending on the work) (DIN EN 397)
- Safety boots with steel-toe cap and anti-slip sole 
                  (EN ISO 20345)
- Safety gloves with anti-slip coating (EN 420/388)
- Reflective jacket or high-visibility waistcoat 
                  (EN ISO 20471)
- Work trousers with knee pads and luminous stripes 
                  (DIN EN 14404), and team shirt 

In addition, all members will wear additional personal protecti-
ve equipment, as required:

- Safety googles, sunglasses (EN 166/170)
- Face shield
- Face mask (FFP2)
- Hearing protection (DIN EN 352) (DIN EN 352-2)
- Flashlights
- Respiratory protection (EN 140)

11. Safe working procedures of every 

        team member

• During the assembly and disassembly phases, toilet facilities 
on the Solar Campus will be pro-vided by the organiser, as 
well as rest areas. Only individuals working on site are per-
mitted to be on the construction site. Nevertheless, there is 
a small pavilion for short breaks. In addi-tion, the team will 
probably rent a flat as a base camp, which can also be used as 
a changing room, in the immediate vicinity of the Solar Cam-
pus. There is a small mobile sink with soap on the lot and se-
veral disinfection dispensers.

• The HS Team Coordinator and the Teams Safety Officers are 
responsible for ensuring that the terms of the health and sa-
fety plan are met. All members of the team must agree to the 
regu-lations and must always adhere to them while working.

• Before team members start work, all workers must have read 
and understood the H&S plan. If members do not understand 
something, the Team Safety Officer need to explain it to them 
in detail until ambiguities are clarified.

• Nobody is allowed to stay on the site during any construction 
phase without proper PPE. Eve-ryone who takes part in the 
work must wear PPE, consisting of the items listed previously 
in Section 10. If individuals do not wear the required PPE, they 
must leave the work area and cannot return to it until they 
comply with the PPE regulations.

• Alcohol and drugs are strictly prohibited on the construction 
site and on the entire Solar De-cathlon competition grounds. 
Anyone who is caught under the influence must leave the 
con-struction site immediately and may only take part in the 
work until they are sober.

• Smoking is also prohibited, as it is not permitted on the entire 
SDE site. Anyone caught smok-ing during will be asked to put 
out their cigarette.

• If safety concerns arise, regardless of the area, these must be 
discussed with the Health & Safety officer, who must find a 
solution for the problem that has arisen. If they have troub-
le doing this, they can involve the whole team. If the prob-
lem cannot be solved, all work must be stopped for the time 
being, and the SDE officials must be informed.

• Before any construction begins, all persons involved must 
complete H&S training. This train-ing is very important to 
increase work safety and avoid injuries of any kind, because 
it demonstrates how to work according to the safety conditi-
ons, how tools work, and what must be observed.

• All members who are to be involved in construction must also 
undergo a health examination by a doctor in order to check 
whether these individuals are suitable for their tasks.

• At least one Team Safety Officer must be present at each work 
shift to check current condi-tions on the construction site 
and, if necessary, make improvements. If this person cannot 
eliminate certain problems or hazards, they will notify the 
head HS Team Coordinator and the Site Operation Coordi-
nator(s), who will then take further steps. A safety briefing is 
to be carried out before each shift to expose hidden dangers 
and to plan for their avoidance.

• Proper hygiene must always be observed. The entire work 
area must be well ventilated, lit and kept clean at all times. 
Every worker must have sufficient drinking water available.
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12. Machinery and auxiliary resources

All individuals working with tools or equipment are to be briefed 
beforehand and must read the manufacturer‘s instructions. Wor-
king without instruction is not permitted. Only instructed and trai-
ned persons are allowed to operate the crane. It is important to 
point out that equipment must always remain in good and clean 
condition. All auxiliary equipment must be CE certified. All sharp 
objects such as saws, knives, drills, etc. must be covered so that 
no one can cut / hurt themselves. It is also important that all lad-
ders are in good condition and have a firm footing. In general, it 
is im-portant to note that all equipment, tools and construction 
accessories are to be controlled before being brought onto the 
construction site and before use. Tools and equipment that are 
not in proper working order have no place on-site.

13. Planned measures in the case of an 

       accident

In case of an accident, the HS Team Coordinator and Site Opera-
tion Coordinator must be informed immediately. Depending on 
the degree of injury, paramedics are to be called for, or the patient 
must be driven independently to hospital and accompanied by 
an additional person. Work-related acci-dents and injuries must 
be documented by a doctor, and this must be sent to the project 
manager, who will then forward the documents to the relevant de-
partment at the university. The university will immediately inform 
responsible insurance company(-ies) about the accident. The ac-
cident must also be recorded in the first-aid book. In addition to 
the medical certificate, the university must also fill out the official 
accident form, which contains the following information:

- Personal information of the injured person (given and 
                  surnames, date of birth)
- Date, time and location of the accident
- Detailed description of the accident
- Names of the persons involved in the accident/witnesses 
                  to the accident
- Type of injury
- Listing of (any) property damage
- Cause of accident
- Procedure after the accident / removal of dangers

The levelup team has one trained paramedic in our crew, and the 
other members are all trained in basic first aid measures. Two first 
aid bags shall be provided, one with basic equipment (according 
to DIN 13157) and one with advanced medical equipment. Materi-
al checklists are prepared for both first aid kits so that the material 
can be replenished easily. 

Whether an automated external defibrillator will be available at 
the Solar Campus is still to be discussed with the SDE event orga-
nizer. The route from the solar campus to the Bethesda hospital 
can be found in the project drawings:

Agaplesion Bethesda Hospital Wuppertal
Hainstraße 35
42109 Wuppertal

14. Risk identification for construction-

       site work

A detailed analysis can be found in the section „Risk identification 
and efficacy evaluation of the adopted measures“. There is always 
a risk of personal injury on the construction site, especially when 
lifting and hoisting large loads. Accordingly, precautions must be 
taken to avoid accidents and per-sonal injury. In particular, risks 
are to be expected during timber construction work, when ope-
rating heavy equipment and during electrical installations. Due to 
the very high degree of prefabrication of the modules, risks can 
be reduced to a selective number of individual tasks. Minor work 
no longer needs to be done, as the modules only need to be put 
together like Lego building blocks.

15. Useful plans and information for health 

        and safety

Every morning, before public tours begin, the team must clean 
and tidy up all rooms. It is important to remove splinters such as 
glass or wood, so that no injuries occur during the tours. All slip-
pery areas must be dried or handled in such a way so that nobo-
dy slips and falls. This of course also has a posi-tive effect that all 
rooms and corridors look neat and well-kept, which in turn leaves 
a positive impres-sion on the visitors. Furthermore, similar work 
must take place on the exterior, where the HDU’s pe-rimeter must 
be kept clean and tidy and clear of garbage, like empty food and 
drink containers, etc. Puddles and excess dirt have to be removed.

Interior work to be done:
- All rubbish in the corridors and rooms are to be removed
- Broken objects are to be picked up with a vacuum cleaner
- Puddles are to be removed
- Dirt and dust is to be removed by a vacuum cleaner
- Fire extinguisher, safety equipment, etc. are to be in place
- First-aid kit(s) are to be checked for completeness

Exterior work to be done :
- Garbage which is lying around the house is to be collected
- Broken objects are to be removed
- Puddles are to be removed / filled
- Dirt is removed
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Maintenance and checks must also be carried out at the HDU 
daily, such as:

- Cleaning and repairing of PV-panels to ensure the performance 
of the photovoltaic system
- Drainage holes and drains must be cleaned out,  preventing blo-
ckage or flooding
- Water system maintenance
All necessary plans can be found in the project drawings.

16. Adopted system for the level of health 

and safety control during construction

One Team Safety Officer or the HS Team Coordinator, must be 
present at each work shift. This person is responsible for all work 
inside the fenced area, and for this reason they will constantly 
monitor and reassess the on-site situation. The levelup Team has 
also developed a Health & Safety control system. The HS Team 
Coordinator or a Team Safety Officer will be provided with mul-
tiple copies of a hazards evaluation chart on which hazards can 
be rated according to their severity, i.e.: ratings ranging from 0: 
‘No danger’ to 4: ‘High danger’. In combination with the cons-
truction schedule, the system is ac-complised using a checklist. 
This checklist must be signed and dated by each worker before 
their shift.  The checklist contains points concerning: safe working 
procedures, formation and information on health and safety, PPE, 
and escape routes. Team members are required to tick off each 
individual point separately. The checklists are constantly kept 
with the Team Safety Officer. Before work com-mences, the Team 
Safety Officer and the Site Operations Coordinator must brief all 
crew members on their up-and-coming tasks and the associated 
risks. The HS Team Coordinator is responsible for or-ganizing all 
equipment and safety gear and checking these for their comple-
teness and their condi-tion. Safety procedures are to be updated 
and briefed daily.

17. Formation and information about health 

and safety

Each team member must accept several rules before beginning 
their work processes. These are to be documented in writing and 
will have been made available to the organizer. 
These are as follows:

• I have read the complete health and safety project manual, as 
well as all plans, and I agree to all of its contents.

• I have received all the training related to the collective protec-
tion, its correct application, and its maintenance procedure.

• I have received training to develop safe work practices and to 
avoid or solve the risks in-volved.

• I have passed specific medical examinations for the work to 
be performed, and have the nec-essary qualifications.

• I acknowledge the health and safety requirements of everyo-
ne involved in the project.

• I have received information about possible risks related to 
work.

• I commit to avoid or minimize the risks resulting from work 
processes.

• The Team levelup Rosenheim has informed me about the 
work / tasks that I am to perform.

18. Emergency Evacuation Plan during as-

sembly and disassembly phases

In the event of fire or acute danger during all construction phases, 
it must be possible to immediately evacuate the House Demons-
tration Unit. In the event of an emergency occurring on site, pro-
perly placed and clearly signposted escape routes will assure a 
straightforward evacuation of the HDU and its lot. The HDU has 
short escape routes and large portals leading outside and directly 
to the assem-bly point. The assembly point is to be located at the 
entrance to the lot, and is to be signposted for all crew members 
to see. Furthermore, the escape route plans are to be signposted 
in prominent places near the HDU during all construction phases. 
The HDU will have two escape routes on the upper floor, one via 
the external staircase and the other via a ladder on the roof terra-
ce. In the case of an evacuation, it is important that crew members 
assist one another, communicate with each other, stay calm and 
work together as a unit. It is imperative that no one be left behind 
in the HDU. To con-trol this the Team Safety Officer is to take a tally 
of all those present at the assembly point and report it to the HS 
Team Coordinator. It is of utmost importance that all team mem-
bers do not re-enter the building until the HS Team Coordinator 
has given permission. Until then, a safety distance of 3 meters 
must be maintained. If there are any injured persons, they must be 
taken immediately to the exit and first aid must be administered. 
If their injuries are more serious, an ambulance and/or emergency 
doctor must be called.
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46 Detailed Water Budget
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Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

SOLAR DECATHLON EUROPE 21/22 - Detailed Water Budget

Tank overview
Type of tank Quantity [#] Volume per tank [litre] Volume total [litre]
Fresh water tank 3 410 1230

Waste water tank 1 400 400

Rainwater tank (optional) 6 115 690

Grey water tank (optional) 2 350 700

Other water usage (fill in below)

0

0

0

Total 12 1275 3020

Tank openings

No. of openings [#]
Water Delivery 1

Water Removal 1

Is there a central opening (no. = 1) or is it decentralised per tank (no. ≥ 2)?

Water Delivery / Water Removal
Water Delivery I Water Delivery II

Water Removal I
Water Delivery III
Water Removal II

Water Removal III

25. May 2022 03. June 2022 17. June 2022 27. June 2022

Fresh water delivery [litre] 1230 1230 1230 /

Waste water removal [litre] / 400 400 400

More information about water consumption can be found in the 
Appendix - Detailed Water Budget
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Deliverable No. D#6

Team ID ROS

University/ City Rosenheim

SOLAR DECATHLON EUROPE 21/22 - Detailed Water Budget - Example

Tank overview
Type of tank Quantity [#] Volume per tank [litre] Volume total [litre]
Fresh water tank 4 250 1000

Waste water tank 4 250 1000

Rainwater tank (optional) 2 300 600

Grey water tank (optional) 1 330 330

Other water usage (fill in below)

0

0

0

Total 11 1130 2930

Tank openings

No. of openings [#]
Water Delivery 3

Water Removal 1

Is there a central opening (no. = 1) or is it decentralised per tank (no. ≥ 2)?

Water Delivery / Water Removal
Water Delivery I Water Delivery II

Water Removal I
Water Delivery III
Water Removal II

Water Removal III

25. May 2022 03. June 2022 17. June 2022 27. June 2022

Fresh water delivery [litre] 1000 1500 1500 /

Waste water removal [litre] / 1000 1500 2000

 Example
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47 Electrical & PV Design
      Systems Information
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49 Structural Calculations
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01 Appendix

Architecture Design Report



1 Raum 1
1.1 Zusammenfassung, Raum 1
1.1.1 Ergebnisübersicht, M1 Wohnbereich

Objekt
Anlage
Projektnummer
Datum

:  HDU
:
:  Lichtplanung
:  31.10.2021

-please put your own address here-
Seite 1/3HDU_Tageslichtsimulation_211120.rdf

-2 -1 -0 1 2 3 4 5 6 7 8 9 x [m]

0 1 2 3 4 5 6 7 8 9
Tageslichtquotient [%]

Allgemein
Verwendeter Rechenalgorithmus hoher Indirektanteil
Höhe der Bewertungsfläche 0.90 m
Verwendeter Rechenmodus CIE bedeckt. Himmel

Datum, Uhrzeit: 21.03.  10:28 (WOZ 09:49)

Geographische Daten:
Standort : Wuppertal
Breitengrad : 51.27 °
Längengrad : 7.05 °
Nordwinkel : 27.00 °

Tageslichtquotient
Mittlerer Tageslichtquotient Dm : 3.23
Minimaler Tageslichtquotient Dmin : 0.62
Maximaler Tageslichtquotient Dmax : 9.66
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02 Appendix

Engineering & Construction Report
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03 Appendix

Affordability & Viability Report
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37.3 CONCEPTS APPENDIX

CUSTOMARY LOCAL RENTS

Determination of the local comparative rent Year of construction: 1941

Living space: 46.26 sqm rounded down to 46 sqm

Monthly basic net rent in Euro per square metre: 8.90

Sum of surcharges and deductions according to year of construction and furnishings: -4%.

Calculation of the surcharge or discount in euros per m²

Net cold rent in € per m² *Percent / 100 Euro per m ²
8,90€ *(-4) / 100 = -0,36

Average rent per m²

Net cold rent in € per m² 8,90
Surcharge/deduction in € per m² -0,36
= Total amount € per m² (middle value) = 8,54

Range (+/- 22%)

Lower value: - 22%
(Total amount € per m² *

0,78)

Middle value Upper Value: + 22%
(Total amount € per m² *

1,22)
6,66 € / m² 8,54 € / m² 10,42 € / m²

306,36 € 392,84 € 10,42 €
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CUSTOMARY LOCAL RENTS

Determination of the local comparative rent Year of construction: 1941

Living space: : 60.9sqm rounded down to 61 sqm

Monthly basic net rent in Euro per square metre:  8.30

Sum of surcharges and deductions according to year of construction and furnishings: -4%.

Calculation of the surcharge or discount in euros per m²

Net cold rent in € per m² *Percent / 100 Euro per m ²
8,30€ *(-4) / 100 = -0,33

Average rent per m²

Net cold rent in € per m² 8,30
Surcharge/deduction in € per m² -0,33
= Total amount € per m² (middle value) = 7,97

Range (+/- 22%)

Lower value: - 22%
(Total amount € per m² *

0,78)

Middle value Upper Value: + 22%
(Total amount € per m² *

1,22)
6, 22 € / m² 7,97 € /m² 9,73 € /m²

379,42 € 486,17 € 593,53 €
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Operational Costs

Comparison: Calculation of water charges for 2-person-household

Daily water consumption per person 129 – 49 = 80 L
Rental area 61 sqm
Waste water fee 80L*2 Persons*365 days = 58.400L =

59 Cubic metres
59 Cubis metres * 1,67 = 99 €

Rainwater amounts 61 sqm * 0,43 = 26 €
Total for 3-person household 99€ + 26€ = 125€

Daily water consumption per person 129 L
Fortified area 61 sqm
Waste water charge 129L*2 Persons*365 days = 94.170L

= 94 Cubic metres
94 Cubis metres * 1,67 = 157 €

Rainwater fee 61 sqm * 0,43 = 26€
Total for 3-person household 157€ + 26€ = 183€

Water consumption Water fees
Average value 129L 183€
With levelup 80L 125€
Savings 49L 58€
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SHARING CONCEPT
1. Cost Accounting

Producer Renault VW Mercedes
Description Zoe ID3 EQA
Equipment line LIFE PurePerformance Basismodell
Leasing/ Purchase Leasing Leasing Leasing
Term (a) 2 2 2

List price 25.201,68€ 31.495,00€ 39.950,00€
Advancepayment 6.000,00€ 6.000,00€ 6.000,00€
statesubsidy 6.000,00€ 6.000,00€ 6.000,00€
Delivery 32,49€ 41,25€ 22,02€
Leasingmonthly rate 203,59€ 182,41€ 505,84€
Insurance 79,93€ 209,23€ 94,59€
Full ServicePackage 17,84€ 17,84€ 43,83€
Manufacturer'sguarantee 6,67€
Monthly rate 340,52 € 450,73 € 666,28 €

Mileageper year (km) 20.000 20.000 20.000
Battery 41kWh 45kWh 66,5kWh
Performance 79kW 110kW 140kW
Consumption WLTP(kWh / 100km) 17,2 13,8 17,7
Real consumption ADAC(kWh / 100km) 20,3 19,8 21
Electricity pricesmall business(per kWh) 0,21€ 0,21€ 0,21€
Consumption per month (kWh) 338,3 330,0 350,0
Electricity costs / month 71,73 € 69,96 € 74,20 €

Pitch rent / month 80,00€ 80,00€ 80,00€
WallboxE.ONDriveeBoxprofessional 1.299,00€ 1.299,00€ 1.299,00€
WallboxInstallation 1.000,00€ 1.000,00€ 1.000,00€
KFWsubsidy 900,00€ 900,00€ 900,00€
Infrastructure / month 138,29 € 138,29 € 138,29 €

Child seat 299,00€ 299,00€ 299,00€
Zusatzequipment / Monat 12,46 € 12,46 € 12,46 €

Personnel expenses/ month (h) 3 3 3
Hourly rate 32,50€ 32,50€ 32,50€
Staff costs / month 97,50 € 97,50 € 97,50 €

Total cost per month 660,50 € 768,94 € 988,73 €
Total cost per kilometre 0,40 € 0,46 € 0,59 €
TC at end of term 15.851,92 € 18.454,44 € 23.729,52 €
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Fahrzeug Fahrrad E-Bike E-Lastenrad E-Lastendreirad
Hersteller Falter Fischer Fischer Prophete
Bezeichnung C4.0 Cita6.0i Leo 1.0 Cargo 3R
Leasing/ Kauf Kauf Kauf Kauf Kauf

list price 679,00€ 2.349,00€ 3.549,00€ 2.599,95€
Useful life(a) 5 5 5 5
Mileage(km) 10000 10000 10000 10000
Amortisation / month 11,32€ 39,15€ 59,15€ 43,33€

Battery (kWh) - 0,504 0,522 0,324
Expected range(km) - 60,4 35,2 30
Consumption (kWh / 100km) - 0,83 1,48 1,08
Consumption per month (kWh) - 6,95 12,36 9,00
Electricity costs / month - € 1,47€ 2,62€ 1,91€

Insurance / month 7,08€ 7,74€ 9,89€ 7,99€

Bicycleparking space(if in garage) - € 10,00€ 20,00€ 20,00€
Infrastructure/ month - € 10,00€ 20,00€ 20,00€

Bikelock ABUSGranit X-Plus540 104,95€ 104,95€ 104,95€ 104,95€
Front bicyclebasket 44,99€ 44,99€ 44,99€
Rear bicyclebags 84,99€ 84,99€
Mobilephone holder/pocket 29,95€ 29,95€ 29,95€ 29,95€
Helmet 60,00€ 60,00€ 60,00€ 60,00€
Child seat 105,99€ 105,99€
Child trailer 764,99€ 764,99€
Transport trailer 467,99€ 467,99€
Replacement battery - 499,00€ 479,00€ 469,95€
Additional equipment / month 12,32€ 20,64€ 11,23€ 11,83€

Personnel expenses/ month (h) 1 1,5 1,5 1,5
Hourly rate 32,50€ 32,50€ 32,50€ 32,50€
Staff costs / month 32,50€ 48,75€ 48,75€ 48,75€

Total cost per month 63,22 € 127,75 € 151,64 € 133,81 €
Total cost per kilometre 0,08 € 0,15 € 0,18 € 0,16 €
TC at end of term 3.792,92 € 7.664,97 € 9.098,49 € 8.028,67 €
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SHARING CONCEPT
2. Calculation of the vehicle requirements

2. Calculation of the vehicle requirements - Method

Voraussetzung /
notwendigerDatensatz

Bewegungsdaten nach
Aktivität

Aktivitätsdaten nach
Zielgruppe

Verteilung
Verkehrsmittelnutzung

„In Nürnberg ist
eine Person pro

Tag
durchschnittlich 65

Minuten
unterwegs“

„Studenten
verbringen
Montags

durchschnittlich 21
Minuten mit
Einkaufen“

„In Nürnberg
nutzen13% das

Fahrrad“

Zentrale Fragestellung für die Berechnung

WWiiee llaannggee iisstt eeiinn FFaahhrrzzeeuugg dduurrcchhsscchhnniittttlliicchhaauussggeelliieehheenn??

z.B.: „Für 400 Anwohnerwerden5 Fahrräder, 3 E-Bikes,
2 Lastenräder und8 Autos benötigt“

Wie lange ist eine Personmit dem Fahrzeug unterwegs
((WWeeggzzeeiitt))?

Wie lange hält sicheinePerson am Zielort auf ((AAkkttiivviittäättssddaauueerr))?

Zielbild/ Ergebnis

Wer nutzt welchesFahrzeug? ((FFaahhrrzzeeuuggwwaahhll))

1

2

3

4
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2. Step 1

Bewegungsdaten nach
Aktivität

Wie lange ist eine Person mit demFahrzeug unterwegs
((WWeeggzzeeiitt))?1

(Alle Angaben in h:mm)

Total Monday till Friday Saturday Sunday and public holiday
Work 20% 25% 7% 7%
Business/ official 2% 3% 0% 0%
Training 8% 11% 2% 1%
Purchase 23% 22% 38% 7%
Serviceuse 7% 8% 3% 3%
Accompaniment 6% 6% 5% 4%
Leisure 34% 25% 45% 78%

Assumption: Thecommutingtimeisdistributedproportionallyto thesharesof thecommuting
purposes(e.g. 20%workmeans20%* 65minutescommutingtime).&&&&

Fact: In Nuremberg,theaverageperson ison theroad for 65minutesper day&

Adjustment: Sincethesharingconcept isnot suitablefor time-intensiveactivities,thetrippurposes
work, businessand education arenot considered any further from thispoint on. This results in anew
distribution key. For thisreason, thedaily commutingtime isalso adjusted proportionally: 65min -
(work/office/education) * 65min&&&&
&&&&

Travel time Total Monday till Friday Saturday Sunday and public holiday
Dauer (min) 0:45 0:39 0:59 0:59

Target group Total Monday till Friday Saturday Sunday and public holiday
Purchase 33% 36% 42% 8%
Serviceuse 10% 13% 3% 3%
Accompaniment 9% 10% 5% 4%
Leisure 49% 41% 49% 85%

Average travel times Total Monday till Friday Saturday Sunday and public holiday
Purchase 0:14 0:14 0:24 0:04
Serviceuse 0:04 0:05 0:01 0:01
Accompaniment 0:03 0:03 0:03 0:02
Leisure 0:22 0:16 0:29 0:50
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2. Step 2.1

Average travel times Total Monday till Friday Saturday Sunday and public holiday
Purchase 0:14 0:14 0:24 0:04
Serviceuse 0:04 0:05 0:01 0:01
Accompaniment 0:03 0:03 0:03 0:02
Leisure 0:22 0:16 0:29 0:50

Aktivitätsdaten nach
ZielgruppeWie lange hält sicheinePerson am Zielort auf ((AAkkttiivviittäättssddaauueerr))?2

• Analoges Vorgehen für die
Zielgruppen „Schüler“ und
„Rentner“

• Ergebnis: „EinErwerbstätiger ist
Montags insgesamt39 Minuten
unterwegs um einzukaufen.“

(Alle Angaben in h:mm)

(Alle Angaben in h:mm)= „Sonstiges“

Aus den Zeitdauern für Wegstrecken bestimmter Aktivitäten und den Dauern der Aktivitäten selbst
lassen sich möglichepersonen- und aktivitätsspezifische Nachfragekurven nach Sharing-Fahrzeugen über
den Wochenverlauf hinweg errechnen. Um die Datenquellen konsolidieren zu können, wird die Annahme
getroffen, dass die Kategorien "Inanspruchnahmevon Dienstleistungen" sowie "Begleitung" der Kategorie
"Sonstiges"entsprechen.

Full-time employed Total Mo - Fr Mo Tue Wed Thur Fr Sa Sunday
On theroad 1:28 1:30 1:28 1:27 1:27 1:32 1:38 1:28 1:21
Work,Official 4:38 6:12 6:06 6:33 6:36 6:18 5:29 0:59 0:30
School, Training 0:01 0:02 0:02 0:02 0:04 0:01 0:01 0:00 0:00
Shopping 0:31 0:25 0:25 0:23 0:25 0:23 0:31 1:04 0:26
Leisure 0:51 0:34 0:29 0:31 0:35 0:34 0:45 1:27 1:40
Other 0:15 0:16 0:15 0:16 0:17 0:14 0:18 0:19 0:12
Total 1:38 1:16 1:09 1:10 1:17 1:11 1:34 2:50 2:18

Full-time employed Total Mo - Fr Mo Tue Wed Thur Fr Sa Sunday
Purchase 0:45 0:39 0:39 0:37 0:39 0:37 0:45 1:28 0:30
Leisure 1:14 0:51 0:45 0:47 0:51 0:50 1:01 1:56 2:30
Sonstiges 0:23 0:25 0:24 0:25 0:26 0:23 0:27 0:24 0:16
Total 2:23 1:55 1:48 1:49 1:56 1:50 2:13 3:49 3:17

0:00h
0:28h
0:57h
1:26h
1:55h
2:24h

Mo Tue Wed Thur Fr Sa Sunday

Purchase

Leisure

Sonstiges
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2. Step 2.2

PPeerrssoonn 11

PPeerrssoonn 22

Unter 10 Bewohnernbefindensich 4 Erwerbstätige,
4 Rentner und2 Kinder. Deren spezifische

Lastkurven ergeben addiert den gemeinsamen
Fahrzeugbedarf imWochenverlauf.

Somit steht fest wer,
wie lange und für was
ein Fahrzeug benötigt,
aber nicht welches.

� Schritt 3

Aktivitätsdaten nach
ZielgruppeWie lange hält sicheinePerson am Zielort auf ((AAkkttiivviittäättssddaauueerr))?2

Fact: around46%walkor usepublic transport.
Assumption: Avehiclefrom thesharingpool isonlyneededevery2ndday,asno vehicleisused
for half of theactivities.
In other words, activitydurationsover thecourse of theweek reflect vehicleneeds for 2people.

Fact: Every Nurembergresident leavesthe house1.2 timesa day, but changesresidence2.9times.
-->So connectsseveral activitieswith each other
Assumption: only1vehiclefrom thesharingpool neededper day.
Assumption: thepersonusesthevehiclefor all activities(shopping,leisureandother) in
succession. Thesum of theseactivities results in therental period.

0:00h
0:28h
0:57h
1:26h
1:55h
2:24h

Mo Tue Wed Thur Fr Sa Sunday

Purchase

Leisure

Sonstiges

&&&&
&&&&
&&&&
&&&&
&&&&
&&&&
&&&&

PPrroobblleemmaattiikk:: um eine gemeinsamezielgruppenübergreifende Lastkurve bzw. Nachfragekurve für
die Leihfahrzeuge zu erstellen, muss definiert werden wie sich die Bewohnerstruktur
zusammensetzt.
FFaakktt:: Im Bestandsobjekt leben ausschließlichErwerbstätige mit ihren Kindern (Schüler) und
Rentner.
AAnnnnaahhmmee::Erwerbstätige und Rentner fließen je zu 40 % und Kinderzu 20 % in die Lastkurven
ein."
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2. Step 3.1

Verteilung
VerkehrsmittelnutzungWer nutzt welchesFahrzeug? ((FFaahhrrzzeeuuggwwaahhll))3

Die vorhanden Daten lassen nur auf die voraussichtliche Nutzungsverteilung von „Fahrrad“
und „PKW“ schließen, aber beispielsweise nicht, ob ein Lastenrad oder ein normales Fahrrad
benötigt wird.� Schritt 3.2

Total Monday till Friday Saturday Sunday and public holiday
on foot 23% 22% 25% 26%
public transport 23% 23% 21% 20%
Bicycle 13% 14% 11% 12%
Motorised two-wheeler 1% 1% 0% 0%
Car asdriver 32% 32% 31% 26%
Car aspassenger 9% 8% 12% 16%

Assumption: Sincethesharingconceptdoesnot concernpedestriansor theuseof public
transport,
thesecriteria arenot considered further from thispoint on. Theresult isa new distribution key.

Adjustment: Thenewdistributionkey reflectsthedemand for therespectivesharingvehicles

Target group Total Monday till Friday Saturday Sunday and public holiday
Bicycle 24% 25% 20% 22%
Motorised two-wheeler 2% 2% 0% 0%
Car asdriver 58% 58% 57% 48%
Passenger car 16% 15% 22% 30%

Assumption: Accordingto "Mobilityin Nuremberg",thereisan alternativeto thecar in 56%ofall
cases, which isonly not perceived dueto subjective reasons. Of these, thebicycle could beused in 32%
of cases. Sincethe sharin concept providesfor an extensiverangeof bicycles (includingcargo bikesand
additional equipment), the56%* 32%in thedistribution istransferred to bicycleuse. In addition, the
driversofmotorised two-wheelersare to bepersuaded to switch to thesharingpool through e-bikes.
Theseare thereforealso transferred. This results in afinal distribution key for thedemand for sharing
vehicles.

Demand target group Total Monday till Friday Saturday Sunday and public holiday
Bicycle 39% 40% 35% 36%
Car (driver or passenger) 61% 60% 65% 64%
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2. Step 3.2

Verteilung
VerkehrsmittelnutzungWer nutzt welchesFahrzeug? ((FFaahhrrzzeeuuggwwaahhll))3

Annahme: Die Nachfrage nach den verschiedenenFahrzeugen entspricht der Bedarfsermittlung, welcheim
Rahmen der Zielgruppenanalyseund Fahrzeugauswahl durchgeführt wurde.

Für die zuvor errechnete Nachfrageverteilung von KFZ und Rädern wird somit weiter zwischen den
einzelnenFahrzeugen differenziert. Multipliziert man dieNachfrage einer Fahrzeugart mit dem erwarteten
Bedarf eines Fahrzeugs, ergibt sich ein Verteilungsschlüssel, welcher den voraussichtlichen Bedarf des
Fahrzeugs wiederspiegelt.Z.B.: „16% aller ausgeliehenenFahrzeuge sind Fahrräder“

Renault
Zoe

VW
ID3

Mercedes
EQA

Falter
C 4.0

Fischer
Cita6.0i

Fischer
Leo 1.0

Prophete
Cargo 3R

ExpectedUse High High Low High High Medium Medium

Vehicle Demand vehicle Demand vehicletype Total share
Bike 40% 39% 16%
E-bike 30% 39% 12%
Cargo bike 15% 39% 6%
Cargo tricycle 15% 39% 6%
Renault 45% 61% 28%
VW 45% 61% 28%
Mercedes 10% 61% 6%
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2. Step 4.1

Vehicle demand by type and day of the week (number)
absolute
Vehicle Mo Tue Wed Thur Fr Sa Sunday
Bike 7,69 8,13 8,40 8,32 8,95 12,72 11,22
E-bike 5,77 6,10 6,30 6,24 6,71 9,54 8,41
Cargo bike 2,89 3,05 3,15 3,12 3,36 4,77 4,21
Cargo tricycle 2,89 3,05 3,15 3,12 3,36 4,77 4,21
Renault 13,65 14,42 14,89 14,76 15,87 22,57 19,89
VW 13,65 14,42 14,89 14,76 15,87 22,57 19,89
Mercedes 3,03 3,20 3,31 3,28 3,53 5,01 4,42

Vehicle
Demand
vehicle

Demand
vehicletype

Total
share Mo Tue Wed Thur Fr Sa Sunday

Bike 40% 39% 16% 46:10 48:46 50:22 49:56 53:42 76:20 67:18
E-bike 30% 39% 12% 34:37 36:35 37:46 37:27 40:16 57:15 50:28
Cargo bike 15% 39% 6% 17:18 18:17 18:53 18:43 20:08 28:37 25:14
Cargo tricycle 15% 39% 6% 17:18 18:17 18:53 18:43 20:08 28:37 25:14
Renault 45% 61% 28% 81:52 86:30 89:20 88:33 95:14 135:23 119:22
VW 45% 61% 28% 81:52 86:30 89:20 88:33 95:14 135:23 119:22
Mercedes 10% 61% 6% 18:11 19:13 19:51 19:40 21:09 30:05 26:31

Zielbild/ Ergebnis4

((iinn hh))

Assumptions Resident structure
Residents employed persos students/ pupils pensioners

400 40% 20% 40%

&&&&
&&&&
&&&&
&&&&
&&&&
&&&&
&&&&

PPrroobblleemmaattiikk::um eine gemeinsamezielgruppenübergreifende Lastkurve bzw. Nachfragekurve für die
Leihfahrzeuge zu erstellen, muss definiert werden wie sich die Bewohnerstruktur zusammensetzt.
FFaakktt:: Im Bestandsobjekt leben ausschließlichErwerbstätige mit ihren Kindern (Schüler) und Rentner.
AAnnnnaahhmmee::Erwerbstätige und Rentner fließen je zu 40 % und Kinderzu 20 % in die Lastkurvenein."

Full-time employed Total Mo - Fr Mo Tue Wed Thur Fr Sa Sunday
Purchase 0:45 0:39 0:39 0:37 0:39 0:37 0:45 1:28 0:30
Leisure 1:14 0:51 0:45 0:47 0:51 0:50 1:01 1:56 2:30
Sonstiges 0:23 0:25 0:24 0:25 0:26 0:23 0:27 0:24 0:16
Total 2:23 1:55 1:48 1:49 1:56 1:50 2:13 3:49 3:17

Pupils Total Mo - Fr Mo Tue Wed Thur Fr Sa Sunday
Purchase 0:28 0:26 0:24 0:26 0:28 0:28 0:26 0:50 0:15
Leisure 1:30 1:11 1:05 1:05 1:12 1:11 1:22 2:13 2:26
Sonstiges 0:29 0:29 0:29 0:29 0:28 0:31 0:30 0:35 0:25
Total 2:29 2:07 1:58 2:00 2:08 2:10 2:18 3:39 3:07

Pensioners Total Mo - Fr Mo Tue Wed Thur Fr Sa Sunday
Purchase 1:10 1:17 1:10 1:16 1:17 1:21 1:20 1:21 0:29
Leisure 1:14 1:01 0:56 1:05 1:04 1:02 1:01 1:27 2:02
Sonstiges 0:23 0:25 0:24 0:25 0:25 0:25 0:26 0:19 0:20
Total 2:48 2:44 2:30 2:46 2:46 2:48 2:47 3:08 2:52

Superimposed demand curve (h)
Mo Tue Wed Thur Fr Sa Sunday
297:23 314:11 324:27 321:39 345:55 491:45 433:32

Expected vehicle utilisation per day (vehicle is on the road)
6:00 hours
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2. Step 4.2

Auffällig ist, dass am Wochenende der Fahrzeugbedarf für jede Fahrzeugart deutlich
höher ist als unter der Woche. Den Bedarf nach den höchsten Werten zu richten,
würde jedoch eine geringe Auslastung nach sich ziehen. Deshalb wurde beschlossen
den Bedarf ausschließlich auf Montag bis Freitag auszurichten. Der Durchschnitt
dieser Tage bildet somit den endgültigenBedarf.

----------------------

Vehicle demand by type and day of the week (number)
rounded
Vehicle Mo Tue Wed Thur Fr Sa Sunday
Bike 8,00 8,00 8,00 8,00 9,00 13,00 11,00
E-bike 6,00 6,00 6,00 6,00 7,00 10,00 8,00
Cargo bike 3,00 3,00 3,00 3,00 3,00 5,00 4,00
Cargo tricycle 3,00 3,00 3,00 3,00 3,00 5,00 4,00
Renault 14,00 14,00 15,00 15,00 16,00 23,00 20,00
VW 14,00 14,00 15,00 15,00 16,00 23,00 20,00
Mercedes 3,00 3,00 3,00 3,00 4,00 5,00 4,00

0,00

4,00

8,00

12,00

16,00

20,00

24,00

Mo Tue Wed Thur Fr Sa Sunday

Bike E-bike Cargo bike Cargo tricycle Renault VW Mercedes

Mercedes

Cargo tricycle

Bike
Renault

0,00

5,00

10,00

15,00

20,00

25,00

Mercedes Cargobike Cargo tricycle E-bike Bike VW Renault

Zielbild/ Ergebnis4
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2. Step 4.3

Zielbild/ Ergebnis4

8
6
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Fahrzeugbedarffür 400
Anwohner
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SHARING CONCEPT
3. Calculation of the pricing model

3. Calculation of the pricing model - Method

Zentrale Fragestellung für die Berechnung

WW aass mmuussss eeiinnFFaahhrrzzeeuugg kkoosstteenn,,uumm ddiiee KKoosstteenn zzuu ddeecckkeenn??

z.B.: „Der RenaultZoe kostet 20 ct/km und 3 ct/min“

Wie hoch ist die jährlicheerwartete Nutzungsdauer und Laufleistung pro Jahr und Fahrzeug?

Welche Preiszusammensetzung ist für die Nutzer ambesten geeignet und minimiert das finanzielleRisiko?

Zielbild/ Ergebnis

Wie hoch sinddie Preise für bestimmte Laufleistungen und Nutzungsdauern?

1

2

Welche Anpassungen amPreismodell sind notwendig?

3

4

5
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3. Step 1 + 2

Averagespeedbike 15 km/h
Averagespeedcar 32 km/h
Average travel time 39 min
Average rental time 2:16 h
Averagedistancebybike 09 km
Averagedistancebycar 21 km

x 365
x 365

2

Jede Fahrzeugart erreicht ungefähr ihre erwartete Laufleistung (10.000 bzw. 20.000 km). Somit können auch die
Kilometerpreise anhandder maximalenLaufleistung (10.000 bzw.20.000 km) gewählt werden.Jede Fahrzeugart übersteigt
2000 Nutzungsstunden pro Jahr. AAnnnnaahhmmee:: zur Vereinfachung und um einen gewissen Puffer im Falle geringerer
Auslastung zu haben,wird eine standardisierte Nutzungsdauer von 2000 Stunden je Fahrzeugart angenommen.Auf dessen
Basis wird jeweilsder Nutzungspreis pro Minute berechnet.

Wie hoch ist die jährlicheerwartete Nutzungsdauer und Laufleistung pro Jahr und Fahrzeug?1

∑

Fahrten pro Tag (alle)
114400,,6611

1

3

5

5

GGrruunnddssäättzzlliicchheeÜÜbbeerrlleegguunnggeennzzuurr PPrreeiissggeessttaallttuunngg::
• Nur bei Autos kanndie zurückgelegte Strecke
erfasst werden,für Fahrräder ist ein Preis pro
Kilometer daher nicht umsetzbar
� Fahrradkosten richten sich ausschließlichnach
der Leihdauer

• Die durchschnittlichzurückgelegte Entfernung mit
demAuto beträgt 21 km,die Leihdauer jedoch2:16
h (hohe Ruhezeit während Aktivitäten)
� Ein Preismodell, dass sich ausschließlichnach
den gefahrenen Kilometern richtet, wäre für
den Durchschnittsnutzer daher am
günstigsten

� AAlllleerrddiinnggss:: Ohne Minutenpreis besteht die
Gefahr, dass der Nutzer das Auto lange nicht
zurückgibt

� GleichmäßigeVerteilung des Kilometer- und
Minutenpreises notwendig

Welche Preiszusammensetzung ist für die Nutzer ambesten geeignet und minimiert das finanzielleRisiko?2

Vehicle Distribution
of vehicle
use

Average rental
timeperday
and vehicle type
(h)

Demand
vehiclesMo-Fr
according to
vehicle type

Tripsperday
and vehicle
type

Journeysper
dayand
vehicle

Duration ofuse
per dayand
vehicle (h)

Distanceper
dayand
vehicle (km)

Period ofuse
per year (h)

Distanceper
year and
vehicle (km)

Bike 16% 49:47 8 21,83 2,73 6:13 27 2271:45 9873
E-bike 12% 37:20 6 16,37 2,73 6:13 27 2271:45 9873
Cargobike 6% 18:40 3 8,19 2,73 6:13 27 2271:45 9873
Cargo tricycle 6% 18:40 3 8,19 2,73 6:13 27 2271:45 9873
Renault 28% 88:18 15 38,72 2,58 5:53 54 2148:47 19922
VW 28% 88:18 15 38,72 2,58 5:53 54 2148:47 19922
Mercedes 6% 19:37 3 8,60 2,87 6:32 60 2387:32 22136

Priceshare
mileage

Priceshare
loanperiod

Renault 50% 50%
VW 50% 50%
Mercedes 50% 50%
bike 0% 100%
E-Bike 0% 100%
Cargobike 0% 100%
Cargotricycle 0% 100%
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3. Step 3

Mileagep.a.

Time
expenditure
p.a.

Price share
mileage

Price share
loanperiod TCover term Costs/ m

Costs/
km

Costs/
min

Renault 20.000 km 2.000 h 50% 50% 15.851,92 € 660,50 € 0,20 € 0,03 €
Zoe 18.000 km 1.800 h 50% 50% 15.851,92 € 660,50 € 0,22 € 0,04 €
Mileage 16.000 km 1.600 h 50% 50% 15.851,92 € 660,50 € 0,25 € 0,04 €

2Jahre 14.000 km 1.400 h 50% 50% 15.851,92 € 660,50 € 0,28 € 0,05 €
12.000 km 1.200 h 50% 50% 15.851,92 € 660,50 € 0,33 € 0,06 €
10.000 km 1.000 h 50% 50% 15.851,92 € 660,50 € 0,40 € 0,07 €
8.000 km 800 h 50% 50% 15.851,92 € 660,50 € 0,50 € 0,08 €
6.000 km 600 h 50% 50% 15.851,92 € 660,50 € 0,66 € 0,11 €
4.000 km 400 h 50% 50% 15.851,92 € 660,50 € 0,99 € 0,17 €
2.000 km 200 h 50% 50% 15.851,92 € 660,50 € 1,98 € 0,33 €

𝐾𝐾𝑜𝑜𝑠𝑠𝑡𝑡𝑒𝑒𝑒𝑒
𝑘𝑘𝑘𝑘 =

𝐾𝐾𝑜𝑜𝑠𝑠𝑡𝑡𝑒𝑒𝑒𝑒 𝑝𝑝. 𝑎𝑎.
𝐿𝐿𝑎𝑎𝑢𝑢𝑢𝑢𝑢𝑢𝑒𝑒𝑢𝑢𝑠𝑠𝑡𝑡𝑢𝑢𝑒𝑒𝑔𝑔 𝑝𝑝. 𝑎𝑎. ∗ Preisanteil Lau�leistung

𝐾𝐾𝑜𝑜𝑠𝑠𝑡𝑡𝑒𝑒𝑒𝑒
𝑘𝑘𝑢𝑢𝑒𝑒 =

𝐾𝐾𝑜𝑜𝑠𝑠𝑡𝑡𝑒𝑒𝑒𝑒 𝑝𝑝. 𝑎𝑎.
𝐿𝐿𝑒𝑒𝑢𝑢ℎ𝑑𝑑𝑎𝑎𝑢𝑢𝑒𝑒𝑒𝑒 𝑝𝑝. 𝑎𝑎. ∗ Preisanteil Leihdauer

Die Kosten pro Kilometer und Minute
entsprechen den Preisen, die notwendig sind
um bis Laufzeitende zu erreichen, dass sich die
Gesamtkosten amortisieren.

Erklärung anhand des Renault
Zoe. Analog übertragbar auf
alle Fahrzeuge.

Wie zuvor berechnet können die
Preise auf die maximale
Laufleistung (20.000 km)
ausgelegt werden.

Wie hoch sinddie Preise für bestimmte Laufleistungen und Nutzungsdauern?3
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3. Step 4 + 5

Sollten aufgrund der
Absicherungen zum

Laufzeitende hin
Gewinne entstehen,

werden diese mit der
Neuanschaffung der

Fahrzeuge verrechnet
und das Preismodell

dementsprechend
angepasst.

AAnnppaassssuunnggeenn bbeeii ddeerr PPrreeiissggeessttaallttuunngg::
• Wie unten dargestellt sind Preise mit mehreren Nachkommastellennotwendig, damit das Modell exakt kostendeckendist,

für das Sharing-Konzept kommenallerdings nur „normale“Preise (zwei Nachkommastellen) in Frage.
� Die Preise müssen gerundet werden
� Da die Autos im Vergleich zu den Fahrrädern deutlich teurer sind, wurde entschieden,dass die Fahrradpreise

aufgerundet und die Autopreise abgerundet werden
� Somit amortisieren die höheren Fahrradkosten die niedrigeren Autokosten

• Die Fahrradpreise sind trotz aufrunden noch sehr günstig und bieten daher Potenzial zur finanziellen Absicherung des
Konzepts
� Die Fahrradpreise werdenauf die nächste Preisstufe erhöht (entsprechend 9000 km erwarteter Laufleistung p.a.

anstatt 10.000 km)

Welche Anpassungen am Preismodell sind notwendig?4

Zielbild/ Ergebnis5

Price determination
Expected
mileageper
a (km)

Price / km Price /min Price / km
rounded

Price /min
rounded

Renault 20000 0,1981 € 0,0330 € 0,19 € 0,03 €
VW 20000 0,2307 € 0,0384 € 0,23 € 0,03 €
Mercedes 20000 0,2966 € 0,0494 € 0,29 € 0,04 €
bike 9000 - € 0,0070 € - € 0,01 €
E-Bike 9000 - € 0,0142 € - € 0,02 €
Cargobike 9000 - € 0,0168 € - € 0,02 €
Cargo tricycle 9000 - € 0,0149 € - € 0,02 €

€0.19
€0.23

€0.29

€0.03 €0.03 €0.04
€0.01 €0.02 €0.02 €0.02

€-

€0.10

€0.20

€0.30

€0.40

Renault V W Mercedes bike E-Bike Cargo bike Cargo tricycle

Pricing Model Sharingpool

Price / km Price / min



272

COSTS FOR THE ELECTRIC INSTALLATION

Investment costs

CG 700 incidental biulding costs

CG 800 Financing

Cost [€] Total [€]

711 Project management 24460,14
713 Project control 4406,42
715 Award procedure 2697,81
719 Other for KG 710 1798,54
710 Client tasks 33362,91
742 Technical equipment 3372,26
740 Specialistplanning 3372,26
769 Other for KG 760 250,00
760 General ancillarybuildingcosts 250,00

799 Other for KG 790 5504,00
790 Otherancillarybuildingcosts 5504,00
700 Incidentalbuildingcosts 42489,17

cost group

cost [€] Total [€]
810 Incidental financing costs 1095,00
820 Interest on borrowed capital 150222,99
830 Interest on equity 19007,82
800 Financing 170325,82

cost group
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CG 830 Interest on equity

Total: 828.081,78 €
Equity: 30% corresponds: 248.424,53 €
Debt financing: 70% corresponds to: 579.657,25 € 580.000,00 €
Attachment Duration: 10 Years
Equityinterest rate: 0,74% 10 Annual average

date calcul. Interest: calcul.Equity
31.12.21 - € 248.424,53 €
31.12.22 1.838,34 € 250.262,88 €
31.12.23 1.851,95 € 252.114,82 €
31.12.24 1.865,65 € 253.980,47 €
31.12.25 1.879,46 € 255.859,93 €
31.12.26 1.893,36 € 257.753,29 €
31.12.27 1.907,37 € 259.660,66 €
31.12.28 1.921,49 € 261.582,15 €
31.12.29 1.935,71 € 263.517,86 €
31.12.30 1.950,03 € 265.467,89 €
31.12.31 1.964,46 € 267.432,36 €

Total 19.007,82 €
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CG 400 construction costs
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Maintenance costs

1,0194
1,0320
50
67,32
25

Discount rateq:
Price increase r:
Period under review T in years:
Present value factor b:
Useful lifeof electrical installation in years:

Net investmentcosts Useful life
Present valueofreplacement
purchase

440 Electrical installations 16.934,90 € 25 23.022,86 €
450 Telecommunications and information technologyequipment 594,55 € 25 808,29 €
400 Buildingtechnical installations perHDU 23.831,15 €

42xHDU 1.000.908,49 €

Present valueof replacement purchase 40.036,34 €
per year

Costgroup

Component Every10 years every15 years Costs[€] Cashvalue1. exchange
Sockets 1 32,19 € 36,39 €
Lightswitch 3 80,46 € 90,98 €
Powersocket Socket 1 43,99 € 52,89 €
Switchingrelaymin100000 operations 5 193,11 € 232,19 €
MCB 2 38,62 € 43,67 €
RCD 1 77,25 € 92,87 €
3-pole cable 15lfm 1 59,54 € 71,59 €

Cashvalue2. exchange Cashvalue3. exchange Cashvalue4. exchange Total present value
41,15 € 46,53 € 52,61 € 176,68 €

102,87 € 116,32 € 131,52 € 441,70 €
63,59 € 76,45 € 192,93 €

279,17 € 335,65 € 847,00 €
49,38 € 55,83 € 63,13 € 212,01 €

111,67 € 134,26 € 338,80 €
86,08 € 103,49 € 261,16 €

perHDU 2.470,28 €
42xHDU 103.751,85 €
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FINANCING PLAN
Maintenance  costs = 150,000€
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FINANCING PLAN
Rent increase from 9,50€ to 10,50€
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04 Appendix

CESA Report
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Table 1 – Measurements of communication

Table 2 – Online activities
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Strength Weakness Opportunities Threats

• Most economically powerful

• Country in the EU

• A good labor market

• Statutory social assistance

• Demographic change 

• High proportion of people 
over 60

• Insufficient supply of
care

• High stock of old buildings

• 75% of all buildings are classi-
fied as energy inefficient

• Especially young people (20-
40 years) move to big cities

• Income inequality Gap
between rich and poor is
growing

• Energy turnaround by
2050: goal of a climate-
neutral building stock and the 
supply of renewable energies

• Support for renovation and 
modernization

• Housing shortage

• Sharp rise in rents. But rent 
brake is supposed to slow 
down rent increases

• Lack of barrier-free housing

• High political requirements 
for the energy efficiency of 
buildings

Strength Weakness Opportunities Threats

• Rural region with proximity to 
Munich and Austria 

• Tourist region

• Economically strong city with 
high income structure

• University with 6000 students

• Population growth

• High quality of life

•Smaller town with 60,000 
inhabitants

• Growth of the older 
   population

• High traffic volume
• Lack of parking space

• Support for the provision of 
affordable housing, e.g. for 
trainees, students

• Promotion of space-saving 
and high-quality housing cons-
truction in integrated locations

• Promotion of timber cons-
truction

• Mixture of single-family 
houses with multi-storey apart-
ment buildings

• Lack of affordable housing

• High print runs with regard to 
energy

Strength Weakness Opportunities Threats

• Economic and cultural center 
of the Bergisches Land

• University town

• City in the country

• Central location of the city

• Old building stock

• Confined development

• Equipment of the apartments 
(e.g. missing balconies) no 
longer meets the current requi-
rements of the users

• Only few solar roofs

• The reidentification, the 
addition of storeys and the ex-
tension of residential buildings 
are now more easily possible 
due to the changes in the buil-
ding regulations for Wuppertal 
(Haus und Grund Wuppertal)

• Current the main incentive 
for investment in the housing 
stock

• Decline in social housing 
leads to a supply problem in 
the Wuppertal housing market

• High building regulations, e.g. 
in the case of changes of use

• Land requirements for  new 
residential construction not 
covered
• Planning and approval prac-
tices of the municipality that 
need improvement

Table 3 – SWOT Analysis Social Awareness

Germany:

Rosenheim:

Wuppertal
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Spoken parts - Audiovisual

Introduction:

Hey, servus, hey, we are team levelup from Rosenheim and we 
are proud to be part of the solar decathlon Europe 2021 and we 
are working on a concept to levelup our future living.

Interviews:

Andreas Boschert:
In the Solar Decathlon Project there are many different discipli-
nes from architecture, engineering and construction, affordabi-
lity and viability but also communication and other innovative 
technologies. 

Jakob Werner:
We developed a concept for buildings from the 1950s and the 
1970s because most of the buildings in Germany are from this 
time period and these buildings are using five times more energy 
than new ones and we thought this is a massive problem and we 
want to change it.

Jakob Werner:
In our concept we renovate the actual building and we are using 
a lot of renewable energies and technologies like solar panels, 
photovoltaic or even bioreactors and in addition of isolation we 
can archive a really low energy usage

Andreas Boschert:
With our concept, the addition of storeys in modular timber 
construction we can increase the amount of housing in Germany 
especially in urban areas that is a potential from over one million 
new flats we could generate just with our levelup system and also 
we are renovating the existing building so we can archive a very 
environmental friendly and future orientated house 
Our levelup system is planned in timber modular design which is 
why we can reduce construction costs and time

Julia Paternoster:
We are developing a addition of storeys for a building in Nurem-
berg which is representative for the buildings from the 1970s and 
for that, we are at the moment building our house demonstration 
unit next to the TH Rosenheim which shows a small part of the 
whole building

Julia Paternoster:
Our addition of storeys, we are building more timber modules 
with bigger spaces or smaller spaces.

Julia Bachmaier:
So we are not only planning on adding apartments on top of the 
existing building we are also planning on creating roof areas with 
greenfield areas on top of the building so the community can 
come together on the roof and hang out, have there time toge-
ther and build a real community in the whole building

Andreas Boschert:
With using the photovoltaic system on the addition of storeys 
we have new potential using solar thermal and photovoltaic to 
generate electricity and warm water and that’s great because it´s 
just renewable energy and that´s what we need for our future of 
cities.

Julia Bachmaier:
So our vision is that in the existing right now there is the older 
generation living there and with the extension of storeys we are 
thinking about younger people to move in and helping those 
older generations in all kinds of situations of the life for example 
go food shopping for them or helping them repair stuff.
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The competition in a nutshell
Solar  Decathlon Europe 21/22 (SDE 21/22) is an interna-
tional, interdisciplinary, architectural competition in which 
technical universities compete head-to-head with the prima-
ry goal of designing, constructing, and operating complete-
ly solar-powered buildings for the future of climate-neutral 
living. Spanning a period of over two years, 18 teams from 
eleven countries each develop a „solar building of the fu-
ture“, then construct a 1:1 demonstrator building, called a 
House Demonstration Unit (HDU), which will be judged by a 
renowned jury of experts. Points are awarded based on ten 
design and construction contests that are driven by the core 
disciplines of architecture, communication, comfort, sustai-
nability, and energy performance. The focus is on sustaina-
ble building and living in cities, and aims to address current 
urban challenges. The fully-functional HDUs will be open to 
the public as they are being evaluated in Wuppertal, Germa-
ny from the 10th – 26th of June this year. As one of the most 
influential competitions in the world, SDE celebrates its 20th 
anniversary while being hosted in Germany for the first time. 
Organizers expect over 150,000 visitors from all over the 
world for the final event.

Our vision of a climate-neutral building stock
Our project is searching for ideas and solutions to solve one 
of the greatest challenges currently facing the housing sec-
tor: the creation of new and affordable living space coupled 
with the conversion to a climate-neutral building stock. For 
this purpose, the Rosenheim University of Applied Sciences 
and its levelup project team are developing adaptable, easily 
to prefabricate, modular-timber units. Since a vast majority 
of Germany’s current housing stock was built between the 
1950s to the 1970s - before the first heat-insulation ordinan-
ce of 1977 - levelup is focusing on these building types, which  
account for the largest proportion of ‘primary and final ener-
gy consumption’. According to the estimates, more than 1.1 
million new apartments could be built in Germany’s urban 
areas by adding storeys on existing buildings. Notably, this 
can be done without building upon valuable green areas. 
levelup’s competition entry develops transferable and sub-
stantial solutions to assist Germany’s federal government to 
reach its objective of an essentially climate-neutral building 
stock by 2045.

We - the team levelup - want to create sustainable, climate-
neutral and affordable housing that adapts to different buil-
ding types and sizes and the individual lifestyles and needs 
of different population groups (social diversity) through fle-
xible use. The details of interior design and technology en-
hances the daily life and the environment! 
To not seal any more green space, we are adding stories to 
existing buildings. Thereby we improve the energy efficiency 
of the entire building and enhance German city centers not 
only architecturally and aesthetically, but also socially.
levelup your … living.

Our university team levelup
Our team consists of many curious minds with a healthy mix 
of visionary ideas, engineering expertise, creativity, and in-
terdisciplinary drive!

@levelup_ro

@levelup Rosenheim

@levelup

www.levelup-ro.de
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Project team „levelup“ is looking forward 
to your support. 

After our enormous accomplishment as „ the best German 
and European participant, winning 2nd place, at the Solar 
Decathlon Europe 2010“ in Madrid, we would like to con-
tinue this success story with you. The competition streng-
thens and promotes technology and innovation and offers 
the opportunity to present German know-how to interested 
visitors from all over the world. Experience has shown that a 
very large response can be expected for a university project 
of this magnitude. 

It is also very important to us to recognize the commitment 
of each and every donor throughout the course of the pro-
ject. We want to make sure that your support as benefactor 
will be rewarded.  Your commitment to the project will be 
recorded in a written agreement (passive sponsorship con-
tract), in which general conditions can be agreed upon indi-
vidually.

Cooperation and services for our partners

Your benefits at a glance:

- Listing as our partner, with your logo, in various print
and online media

- PR affiliation with innovative building driven by a very
large media interest (films, trade journals, conference
contributions, website, events) 

- Long-term image enhancement
- Positioning yourself as an innovative and future-orien-

ted partner

- Contact to other sponsors, partners, and experts
- Joint development and commercial testing of inno-

vations in laboratories and research institutes | Proof of 
concept for market maturity at high Technical Readiness 
Levels (TRL)

- Participation and influence in the project development
and, if applicable, resulting follow-up research and pro-
ject realization

- Direct contact with students (potential employees)

Your event for sustainable cities SDE 21/22 in Wuppertal: 
Our competition in a nutshell

levelup Imagefilm
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Our partners

Company Industry sector / fields of work Engagement in SDE 21/22
AGC Interpane Flat glass manufacturer and developer Provision of insulating glas

ALPI Caneco IT-Software and service for BIM Provision of BIM software

ALPI Deutschland GmbH IT-Software and service for BIM Provision of BIM software

auxalia GmbH IT-Software and service for BIM Provision of BIM software

B&O Gruppe Housing industry Monetary donation

Bayerischer Bauindustrieverband e.V. Building industry association Monetary donation

BELIMO Stellantriebe,Vertriebs GmbH Building service engineering Provision of equiptiment

best wood SCHNEIDER GmbH Timber construction industry Provision of material (timber)

BIMR IT-Software and service for BIM BIM support

BSH Hausgeräte GmbH Home appliances industry Provision of kitchen appliances

Bundesministerium für Wirtschaft 
und Klimaschutz

Federal Ministry Financial support

BYD Company Limited Energy storage systems Provision of battery storage

Caala GmbH Software provider for building 
optimization

Provision of software

CampusRo Projektentwicklungs 
GmbH & Co. KG

Lift manufacturer Monetary donation

Cibes Lift Deutschland GmbH Building industry Provision of electric lift

CLAYTEC GmbH & Co. KG Conference organizer Provision of clay panels

Complex-Farben Schellhorn 
Josef GmbH

Food finishing Provision of material

Conexio-PSE GmbH Access controls and locking systems Provision of conference tickets

Dirk Söndgerath |
Innovative Heiztechnik

Energy and building technology Support with PVT modules

dormakaba Deutschland GmbH Engineering Office Energy and Building 
Technology

Provision of locking system

Duschl Ingenieure GmbH & Co. KG Heat pump manufacturer Monetary donation and support

Ecoforest Construction company Provision of heat pump

Ed. Züblin AG Energy industry and decentralized energy 
systems

Provision of construction fences 
and containers, BIM support

EFT-Systems GmbH Electronic components building sector Provision of battery storage

ELTAKO GmbH Glass manufacturer and developer Provision of material

EPLAN GmbH &  Co. KG IT-Software Provision of software (CAE & CAD)

Fineo by AGC Building industry, scaffolding Provision of vacuum insulating 
glass

Fischbacher Gerüstbau GmbH Photovoltaics and battery charging tech-
nology

Support scaffolder for weather 
protection roof



4

Company Industry sector / fields of work Engagement in SDE 21/22

Fronius Deutschland Gmbh Housing and redevelopment company Provision of inverters and 
smart meters

GKK GmbH & Co. KG Energy and building technology Provision of material

GRWS - Wohnungsbau - und 
Sanierungsgesellschaft der Stadt 
Rosenheim GmbH

Insulation manufacturer Monetary donation

GUTEX Holzfaserplattenwerk 
H. Henselmann GmbH & Co. KG

Insulation manufacturer Provision of wood fibre panels

Häfele SE & Co. KG Interior fittings Provision of material

Hamberger Flooring GmbH & Co. KG Flooring, sawmill, agriculture and 
forestry

Provision of parquet and cork

Huber & Sohn GmbH & Co. KG Timber construction manufacturer Provision of material, working 
hall and tools

ift Rosenheim GmbH Institute Fire testing and laboratories
Instalighting GmbH Lightning technology Provision of devices
INTEWA GmbH Water purification Provision of rainwater tanks

J.N. KREILLER KG Trading company for craft and 
industrial enterprises

Provision of material

James Hardie Group (Fermacell) Fiber cerment building materials Provision of material

Joulia SA Sanitary technology Provision of shower drain

KNIPEX-Werk Tool manufacturer Provision of tools
Konstrukt AG mit Partner Lucama Engineer planner for profile system Provision of membrane system

Lignotrend Produktions GmbH Timber construction industry Provision of wood ceilings 
and floors

Lindner Group KG Building industry interior, assembly Provision of impact sound 
insulation and floor heating

MDT technologies GmbH Building automation Provision of devices

Memodo Gmbh Solar wholesaler Provision of materials for PVT 
and PV-system

Meteotest AG Products and service in weather, cli-
mate and more

Provision of software

Norit Building industry interior, assembly Provision of impact sound 
insulation and floor heating

OBI GmbH & Co. Deutschland KG Construction market Monetary donation

Oventrop GmbH & Co. KG Provider of heat, cool and drink 
water solutions

Provision of fresh water station

Pichler Werkzeug GmbH Tool manufacturer Provision of tools
Pröbstl Holz GmbH Timber construction industry Provision of wood

Quest Baukultur GmbH Real estate agency Monetary donation

Raimund Beck KG Building industry, fastening 
technology

Provision of wood nails and 
tools

RHEINZINK GmbH & Co. KG Building industry, roofing systems Provision of sheet metal roof, 
guttering and staff

Rieder Bau GmbH & Co. KG Construction company Monetary donation



Company Industry sector / fields of work Engagement in SDE 21/22

Robert Bosch Power Tools GmbH Tool manufacturer Provision of tools

Röckl Flachdachbau GmbH Building industy, flat roof 
construction

Planning support

ROTHO BLAAS SRL Timber construction industry Provision of fasteners

Rübner Türen GmbH Building industry, wood doors 
manufacturer

Provision of doors

SAILER GmbH Fresh water stations and storage tanks Provision of drinking water / 
buffer tank

Salvia Elektrotechnik GmbH Electrical building services Provision of material and staff

Schüller Möbelwerk KG Kitchen manufacturer Monetary donation

SEEONER KREIS e.V. Regional business association Monetary donation

Sieldungswerke Nürnberg Housing association Partner for Design Challenge

SIGA Cover GmbH Deutschland Building industry Provision of membranes 
and tapes

Sika Deutschland GmbH Building industry Provition of waterproofing 
material

SOLAR-COMPUTER GmbH Software for building services Provision of software

Solibri Inc IT-Software and service for BIM Provision of BIM software

SORAA Lightning technology Provision of devices

Sparkassenstiftung Landkreis 
Rosenheim

Financial services provider Monetary donation

Sparkassenstiftung Stadt Rosenheim Financial services provider Monetary donation

Spenglerei Karl Banjai Building industry Planning support

Staatliche Fachschule Rosenheim 
(Holztechnik)

School for wood technology Planning support

Staatsministerium für Wohnen, Bau 
und Verkehr

Department of State Monetary donation

Steico SE Building industry Provision of timber walls

Sulzer Pumpen GmbH Water and sewage technology Provision of water and waste 
water pumps

SUNOVATION Produktion GmbH Solar module manufacturer Provision of building integrated 
photovoltaic

SWISS KRONO AG Wood-based materials industry Provision of construction panels

Tjiko GmbH Bathroom module manufacturer Provision of material

tobler GmbH & Co. KG / dormakaba 
Holding AG

Locking and security technology Provision of locking system

Ushio Germany Gmbh Lightning manufacturer Provision of devices

Valentin Software GmbH IT-Software for pv simulation Provision of software

Vela Solaris AG IT-Software for energy systems 
simulation

Provision of software

vrame Consult GmbH IT-Software and service for BIM BIM support

W. Markgraf GmbH & Co. KG Construction company Provision of steel construction

365
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WAGO Kontakttechnik GmbH Electrical connection technology and 
components

Provision of building 
automation

Warema Sun protection and shading Provision of external blinds

xoio GmbH Architecture visualizations Support with renderings

Zimmerei Lukas Germerott GmbH Building industry Monetary donation and staff, 
working hall and machinery

Company Industry sector / fields of work Engagement in SDE 21/22





Klein aber fein – exzellente Studienbedingungen und intensiver 
Praxisbezug Hand in Hand mit der Wirtschaft und Forschung
Als eine der wichtigsten Bildungseinrichtungen in Südostbayern verbindet 
die Technische Hochschule Rosenheim regionales Profil mit internationa-
lem Renommee. Ihre Kernkompetenzen liegen in den Bereichen Technik, 
Wirtschaft, Gestaltung, Gesundheit und Soziales. Acht Fakultäten bieten 
eine praxis- und anwendungs- orientierte Ausbildung in mehr als 40 Bache-
lor- und Masterstudiengängen. Über 6.000 Studierende profitieren von einer 
exzellenten technischen Ausstattung in Werkstätten und Laboren, einer in-
tensiven persönlichen Betreuung und einer anspruchsvollen Lehre, die ih-
nen überdurchschnittliche Berufsaussichten bietet.

your perspectives

SDE Competition
Team 2022
TH Rosenheim

© Technische Hochschule Rosenheim

Technische Hochschule Rosenheim
Studieren nah an der Praxis, mit unbegrenzten Möglichkeiten für die Zukunft!



your perspectives

SDE Competition
Team 2022
TH Rosenheim

Solar Decathlon 2021/2022
Relevanz des Forschungsprojekts

Das Team „levelup“ besteht aus vielen neugierigen Köpfen 
verschiedener Studiengänge und Fakultäten und sucht im Solar 
Decathlon Europe 2021/22 - Wettbewerb nach Lösungen für die 

drängendsten Fragen der urbanen Energiewende. 
Unser Erfolgsrezept liegt einer gesunden Mischung aus visionärem 

Vordenken, Ingenieur-Sachverstand, Kreativität und Tatkraft.

40%
des europaweiten

Energieverbrauchs fallen
Auf den Gebäudesektor

75%
der Gebäude werden als 

Energie-ineffizient
eingestuft

90%
des Energieverbrauchs
Fallen auf Gebäude mit
Baujahr 2000 und älter

36%
aller CO2-Emissionen 

fallen auf den 
Gebäudesektor

77%
Der deutschen Bevölkerung 
wohnt in Städten (Urbaner 

Wohnraummangel)



your perspectives

SDE Competition
Team 2022
TH Rosenheim

Themen und Zielsetzungen der Forschung
Relevanz und Potentiale

Digitalisierung
Weiterentwicklung von digitalisierten Planungs- und 
Bauprozessketten (Building Information Modeling, BIM) und 
Intensivierung des Dialogs der am Bau beteiligten Akteure

Kreislauffähig
Konstruktionen und Materialien aus nachwachsen-
dem, biogenem, CO2- speicherndem Baustoff Holz 
und rezyklierten bzw. rezyklierbaren Materialien.

Lehre und Forschung an der TH Rosenheim 
Innovative Lehrkonzepte, interdisziplinäre 
Zusammenarbeit mit realer Umsetzung und 
Einbindung von Studierenden in aktuelle 
Herausforderungen des Gebäudesektors.

Erhöhung der Sanierungsrate 
Entwicklung von nachhaltigen Finanzierungskonzepten 
mit dem Ziel zur Steigerung der Sanierungsrate und 
Schaffung von bezahlbarem Wohnraum („Umbau statt 
Abriss und Neubau“)Biodiversität

Erweiterung des städtischen Grünanteils durch 
gebäudeintegrierte Begrünung

Klimaneutraler Gebäudebestand
Maximierung der Eigenstromversorgung durch 
erneuerbare Energien auf Quartiersebene.

Mobilität
Nachhaltige Mobilität durch Verkehrsvermei-
dung / Reduzierung des Individualverkehrs und 
Einbindung der E-Mobilität in die gebäudeinte-
grierte Stromversorgung.

Aufstockung und Nachverdichtung
Innovative Nachverdichtung im urbanen Raum 
mittels Aufstockung der Bestandsgebäude der 
1950er – 70er Jahre mit seriellem und modularem 
Holzbau (hoher Vorfertigungsgrad).



your perspectives

SDE Competition
Team 2022
TH Rosenheim

Solar Decathlon 2021/2022
Themenstellungen und Wettbewerbsablauf

Hintergrund: Nachverdichtung in den Städten mit energetischer 
Plusbilanz (Klimaneutraler Gebäudebestand bis 2050)

3 Wettbewerbsszenarien im urbanen Raum

- Szenario 1: Renovierung & Erweiterung
- Szenario 2: Baulücken schließen
- Szenario 3: Renovierung & Aufstockung

Wettbewerbsablauf

Design Challenge (DC):
1. Städtebauliche Situation und soziales Szenario wählen
2. Entwurf und Energiekonzept für das gesamte Gebäude

Building Challenge (BC):
1. Repräsentative Einheit aus dem Gesamtgebäude auswählen
2. Entwurf, Bau und Betrieb der House Demonstration Unit (HDU)

Abb. 2: Wettbewerbsszenarien des SDE21 im Überblick. © SDE21/22

Abb. 3: Wettbewerbsablauf des SDE21. © SDE21/22



your perspectives

SDE Competition
Team 2022
TH Rosenheim

• Modulare und kostengünstige Aufstockungen in Holz-Leichtbauweise mit hohem Vorfertigungsgrad 
(Bauzeitverkürzungen)

• Entwicklung von Lösungen für alle Gebäude der 1950er – 70er Jahre: Adaptierbarkeit auf unterschied-
liche Grundrisstypen

• Regenerative Energien, innovatives Energiekonzept und intelligente  Gebäudeautomation

• Kreislauffähige Konstruktionen aus nachwachsendem, biogenem,CO2-speicherndem Baustoff Holz 
und rezyklierten bzw. rezyklierbaren Materialien

• Stadtbegrünung und Biodiversität

• Nachhaltige Mobilität durch Verkehrsvermeidung und Einbindung der E-Mobilität in die gebäudeinteg-
rierte Stromerzeugung

• Weiterentwicklung der digitalisierten Planungs- und Prozessketten vom Aufmaß über den Entwurf und 
die Fertigung bis zur Montage (Building Information Modeling)

• Entwicklung von nachhaltigen Finanzierungskonzepten mit dem Ziel der Steigerung der Sanierungsra-
te und Erstellung von bezahlbarem Wohnraum

• Intensivierung des Dialogs der am Bau beteiligten Akteure (Sponsoren aus Wirtschaft, Industrie und 
Forschung)

Solar Decathlon 2021/2022
Zielsetzung des Forschungsprojekts

© Technische Hochschule Rosenheim
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SDE Competition
Team 2022
TH Rosenheim

Solar Decathlon 2021/2022
Wettbewerbskriterien

Wettbewerbskriterien Punkte DC BC

1 Architektur 120 ✓ ✓

2 Gebäudetechnik und Bauphysik 120 ✓ ✓

3 Energie Performance 120 ✓

4 Realisierbarkeit und sozial-ökonomischen Kontext 100 ✓ ✓

5 Kommunikation und Bildung 80 ✓ ✓

6 Nachhaltigkeit 100 ✓ ✓

7 Komfort 100 ✓

8 Funktion 80 ✓

9 Urbane Mobilität 80 ✓ ✓

10 Innovation 100 ✓ ✓

© SDE19/ÉMI Non profit Ltd.

© SDE19/ÉMI Non profit Ltd.
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SDE Competition
Team 2022
TH Rosenheim

Solar Decathlon Europe 2010 · Team „Ikaros Bavaria“ der TH Rosenheim
Bester deutscher Teilnehmer, bester europäischer Teilnehmer und Vizeweltmeister!

© Technische Hochschule Rosenheim

Abb. 1: Innen- und Außenansicht 
der House Demonstration Unit 
(HDU) des Teams „Ikaros Bava-
ria“ der Technischen Hochschule 
Rosenheim beim Solar Decathlon 
Europe Wettbewerb 2010 in Mad-
rid, Spanien.



Design Challenge
Umsetzung: Sanierung und Aufstockung

Exemplarisch demonstrieren wir unser Renovierungs- und Aufstockungs-
konzept an einem etwas älteren Vertreter der Zeilenbauweise, der zwi-
schen 1939 und 1943 im Nürnberger Stadtteil Ludwigsfeld entstanden ist. 
In Deutschland lassen sich über 1.1. Millionen neue Wohnungen durch 
Aufstockung im urbanen Raum schaffen – wichtiger Wohnraum ohne die 
weitere Versiegelung von wertvollen Grünflächen.

SDE Competition
Team 2022
TH Rosenheim



your perspectives

SDE Competition
Team 2022
TH Rosenheim

Design Challenge
Die Story



Key Facts:

-Zweigeschossiger Holzmodulbau (serielles Bauen)

-31 neue barrierefreie Wohnungen

-Aneinandergereihte Satteldächer und neue Höhe des Gebäudes 
 ermöglichen ein neues PV(T)-Potenzial

- BIPV an Bestandsfassade

-Fassadenheizung an Bestand (Bestandwohnungen werden grund-
konditioniert) – Wärme aus PVT-Kollektoren und Rücklauf des örtli-
chen Fernwärmenetzes →Heizungen mit geringerer Vorlauftempera-
tur, dadurch werden größere Sanierungsmaßnahmen im Inneren der 
Wohnungen den Mietern erspart.

SDE Competition
Team 2022
TH Rosenheim



Design Challenge
Umsetzung: Sanierung und Aufstockung

Key Facts:

- Hofseitige Struktur mit Aufzügen ermöglicht barrierefreie Erschließung 
   der Obergeschosse

- Bestand wird um Balkone aufgewertet

- Begrünte Gemeinschafts-Dachterrassen und Gewächshäuser (Stärkung 
  des sozialen Miteinanders / Vereinsamung entgegenwirken)

- Schaffung eines neuen Quartier-Parkhauses: E-Mobilität, (Lasten-) 
   Fahrrad

- Aufstockung: 3.000 m², davon 1.900 m² Wohnfläche
- 12 Wohnungen mit 37 m²
- 19 Wohnungen mit 78 m²
- Gemeinschaftsfläche ca. 470 m²

SDE Competition
Team 2022
TH Rosenheim



Design Challenge
Umsetzung: Sanierung und Aufstockung

levelup ... your living!

We want to create sustainable, climate-neutral and affordable hou-
sing that adapts to different building types and sizes and the indivi-
dual lifestyles and needs of different population groups (social di-
versity) through flexible use of standardized modular construction. 
The details of interior design and technology enhances the daily life and the 
environment!
 
To not seal any more green space, we are adding stories to existing buildings. 
  
Thereby we improve the energy efficiency of the entire building and enhance 
German city centers not only architecturally but also aesthetically, but also 
socially.

 levelup ... your building!                                                    levelup ... your nature! 
levelup ... your community!                                           levelup ... your comfort! 
levelup ... your mobility!                                              levelup ... your flexibility!

SDE Competition
Team 2022
TH Rosenheim



your perspectives

SDE Competition
Team 2022
TH Rosenheim

Design Challenge
Die Story | House Demonstration Unit



your perspectives

SDE Competition
Team 2022
TH Rosenheim

Building Challenge
Die Story | Auswahl einer repräsentativen Unit



your perspectives

SDE Competition
Team 2022
TH Rosenheim

Building Challenge
Die Story | Spiegelung der House Demonstration Unit



SDE Competition
Team 2022
TH Rosenheim

Begrünung an Dach und Fassade

Stellplatz für Lastenfahrrad / 
optional Ladesäule für E-Mobilität

Laubengang + 
Aufzug für Barrie-
refreiheit

Gewächshaus

PVT-Module

Gemeinschaftliche 
Dachterasse

PV-Fassade

Vakuum-Verglasung

Leimfreier Holzbau 
mit Holz-Nägeln

Building Challenge
House Demonstration Unit



Building Challenge
Aufbau der HDU am Campus der TH Rosenheim

SDE Competition
Team 2022
TH Rosenheim



Building Challenge
Aufbau der HDU am Campus der TH Rosenheim

SDE Competition
Team 2022
TH Rosenheim

© Stefan Guggenbichler |Technische Hochschule Rosenheim
Bautagebuch auf unserer Website: levelup-ro.de



Building Challenge
Richtfest mit der Staatsministerin für Wohnen, 
Bau und Verkehr Kerstin Schreyer

Projektleiter Andreas Boschert, TH-Präsident Prof. Heinrich Köster, Bayerns Bauministerin Kerstin Schreyer und 
stellvertretend für das studentische Team Sebastian Obermaier (von links) beim Richtfest an der levelup-Baustelle.

SDE Competition
Team 2022
TH Rosenheim
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SDE Competition
Team 2022
TH Rosenheim

Ausblick
Meilensteine

27. Juni – 03. Juli
Abbau der HDU auf dem Solar Campus und 

Wiederaufbau auf dem Campus der TH 
Rosenheim + Vorbereitung Nachnutzung

20. Mai – 03. Juni
Aufbau der HDU in Wuppertal 

auf dem Solar Campus im Mirker 
Quartier

bis Dezember 2022
Projektdokumentation (z.B. 

Fachbuch)
+ Folgeanträge für weitere For-
schungsprojekte (u.a. NaMaAn)

10. – 26. Juni 2022 
Wettbewerbsfinale

Solar Decathlon Europe 21/22

Mai 2022
Abbau der HDU in Rosenheim 

und Modul- Transport nach 
Wuppertal

bis April / Anfang Mai 2022
Aufbau der gesamten House 
Demonstration Unit (HDU) in 
Rosenheim inkl. Monitoring 

und Optimierung



your perspectives

SDE Competition
Team 2022
TH Rosenheim

Zusammenfassung
Ausgangslage und Relevanz

• Alternder Gebäudebestand verursacht hohe CO2-Emissionen, zugleich geringe Sanierungsrate (1 %)
• Wohnraum im urbanen Raum Mangelware – Bundesweit fehlen 630.000 Wohnungen, davon mind. 80.000 
               Sozialwohnungen pro Jahr
• Flächenverbrauch / Versieglung nimmt stetig zu (51.000 km² pro Jahr)
• Klimaanpassung an steigende Temperaturen notwendig

Design Challenge

• Aufstockung in Holzmodulbauweise (serielles Bauen → Reduktion von Bauzeit und –kosten)
• Stärkung des sozialen Miteinanders eine zunehmend wichtige Komponente!
• 31 neue Wohnungen auf zwei Ebenen, inkl. Gemeinschaftsflächen (z.B. Dachgärten)
• Geringer Eingriff in das Bestandsgebäude (in die Wohnungen) durch beheizte Fassade
• Umfassender Einsatz erneuerbarer Energien (It‘s not Rocket Science!)

Building Challenge (House Demonstration Unit)

• Voll-funktionsfähiger Prototyp im Maßstab 1:1 - Ausschnitt der Aufstockung inkl. „angepasster“ Dachlandschaft
• Leimfreier Holzbau und Verwendung von nachhaltigen bzw. rezyklierten Materialien
• Umfangreiches Energie- und Gebäudetechnik-Konzept mit PVT, Wärmepumpe, Wärmerückgewinnung in Dusche, 
               Gebäudeautomation, uvm.

→ alle Informationen / Highlights folgen zum Wettbewerbsfinale in Wuppertal – Neugierig?
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Ansprechpartner
Studentische Teamleiter*innen »levelup«

Julia Bachmaier 
Communication, Education

& Social Awareness

Giulia Bettini
Architecture, Interior Design

& Sustainability

Michael Hobmaier
Energy and Building 

Technology

Marinus Limbrunner
Building Information 

Modeling (BIM)

Sebastian Obermaier
Energy and Building 

Technology

Julia Paternoster
Graphic & Design

Nadja Pollack
 Architecture

Barbara Salzeder
 Communication

Sabrina Sehnal
Affordability & Viability

Jakob Werner
Sponsoring

Tim Ziegler
Urban Mobility
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SDE Competition
Team 2022
TH Rosenheim

Ansprechpartner
Leitung Team »levelup« der Technischen Hochschule Rosenheim

Prof. Dr. Jochen Stopper (Wissenschaftlicher Leiter) 
Fakultät für Innenarchitektur, Architektur und Design (IAD) Telefon: +49 (0) 
8031 805-2563
E-Mail: jochen.stopper@th-rosenheim.de

„Der Solar Decathlon verbindet gesellschaftliches Engagement mit fach-
lichem, theoretischem und praktischem Lernen!“

Andreas Boschert, M. Sc. (Projektleiter)
Zentrum für Forschung, Entwicklung und Transfer 
Telefon: +49 (0) 8031 805-2625
E-Mail: andreas.boschert@th-rosenheim.de

Dipl.-Ing. (FH) Yona Schmälzle (Projektleiterin Bau) 
Zentrum für Forschung, Entwicklung und Transfer 
Telefon: +49 (0) 8031 805-2737
E-Mail: yona.schmaelzle@th-rosenheim.de



your perspectives

SDE Competition
Team 2022
TH Rosenheim

Kooperationen und Leistungen für Partner
Zusammenkommen ist ein Beginn, zusammenbleiben ist ein Fortschritt, zusammenarbeiten ist ein Erfolg (Henry Ford)

Das Projektteam »levelup« freut sich über Ihre Unterstützung. Jedes Engagement für das Projekt wird in einer schriftlichen Vereinbarung festgehalten.
Die Rahmenbedingungen können individuell vereinbart werden. Es ist uns wichtig im Verlauf des Projektes das Engagement jedes Unterstützers in besonderer wirksamer Weise zu würdi-
gen, sodass sich die Projektbeteiligung auch für unsere Partner bezahlt macht. Der Wettbewerb stärkt und fördert den Technologie- und Innovationsstandort Bayern und bietet die Möglich-
keit, das Know-how aus Deutschland interessierten Besuchern aus der ganzen Welt vorzustellen. Die Erfahrung hat gezeigt, dass eine sehr große Resonanz für ein Hochschulprojekt dieses 
Ausmaßes zu erwarten ist.

Mögliche Kooperationen

• Klassische Spende: Sach-, Dienstleistungs- oder Geldspende (Spendenquittung möglich)

✓ PR für innovatives Bauen durch sehr großes Medieninteresse (Filme, Fachzeitschriften, Konferenzbeiträge, Website-Beiträge, Veranstaltungen, etc.)
✓ langfristige Imageverbesserung
✓ Positionierung als innovativer und zukunfts-orientierter Partner
✓ Kontakt zu anderen Sponsoren, Partnern und Wissensträgern
✓ Gemeinsame Entwicklung und kommerzielle Erprobung von Innovationen in Laboren und Instituten | Proof of Concept für Marktreife
✓ Innovative Ideen und adaptierbare Konzepte (interdisziplinäre Teams aus Studenten und Professoren)
✓ Teilhabe und Einflussnahme an der Projektentwicklung und ggf. darauf aufbauenden Forschungs- und Realisierungsprojekt
✓ Direkten Kontakt zu Studierende (potenzielle Arbeitnehmer, zukünftige Fachkräfte)



Online

Standort /
Persönlich

Print

Vor… Während… und nach demWettbewerb

• Firmenlogo auf
Projekt-Website
levelup-ro.de

• Fachartikel

• Interviews
• Ausstellungen
• Vorträge
• Kontakt zu

Studierende
• Gemeinsamer

Messe-Auftritt

• Fachartikel in
Zeitschriften

• Konferenz-
beiträge

• Publikationen
• Press Kit und

Press Release

• Product Placement
• in der Ausstellung

(geplant Augmented
und Virtual Reality)

• Ggf. Firmen-
Ausstellung am
Country & Culture Day

• Messen und
Veranstaltungen

• Umsetzung
gemeinsamer
(Bau)-Projekte

• Beantragung von
Forschungsprojekt

Veröffentlichung von
Büchern über:

• Team levelup
• Wettbewerb

Fernsehbeiträge

your perspectives

SDE Competition
Team 2022
TH Rosenheim

Kooperationen und Leistungen für Partner
Zusammenkommen ist ein Beginn, zusammenbleiben ist ein Fortschritt, zusammenarbeiten ist ein Erfolg (Henry Ford)
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Team 2022
TH Rosenheim

Kooperationen und Leistungen für Partner
Jakob Werner
Sponsoring Manager - Team levelup Solar Decathlon Europe 21»22 
Zentrum für Forschung, Entwicklung und Transfer
 jakob.werner@th-rosenheim.de
Tel.: +49 162 5457900

Abb. 6: Modell der House Demonstration Unit im Maßstab 1:25. Gemeinsam mit dem Modell für die 
Design Challenge wurde unser Wettbewerbsbeitrag in Wuppertal über den Sommer hinweg ausgestellt.
Bildquelle: Stefan Guggenbichler, THRO

levelup your community now and follow us on social media!

Website: https://levelup-ro.de
LinkedIn: https://www.linkedin.com/company/levelup-rosenheim/ 
Facebook: https://www.facebook.com/leveluprosenheim
Instagram: https://www.instagram.com/levelup_ro/
YouTube: levelup Rosenheim
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Have we sparked your interest 
and you would like to learn more?

Jochen Stopper
Scientific director and professor for energy-

efficient and sustainable building

jochen.stopper@th-rosenheim.de 
Tel.: +49 (0) 8031 805-2563

Andreas Boschert
Project manager and former TUAS Rosenheim 

energy and building technology student

andreas.boschert@th-rosenheim.de
Tel.: +49 (0) 8031 805-2625

Yona Schmälzle
Project manager for the topics Construction and 

Logistics

yona.schmaelzle@th-rosenheim.de 
Tel.: +49 (0) 8031 805-2737

Jakob Werner
sponsorship manager

jakob.werner@th-rosenheim.de 



Team Visual Identity Manual D#6



Logo 03
Farbwahl 10
Typografie 22
Piktogramme         25
Team Uniforms         27

Inhaltsverzeichnis

https://levelup-ro.de
https://sde21.eu/de/


Logo

https://levelup-ro.de
https://sde21.eu/de/


398

Variante alleinstehend

Logo

https://levelup-ro.de
https://sde21.eu/de/
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Abstand

X

1/8X

1/8X

1/
8X

1/
8X

Logo

https://levelup-ro.de
https://sde21.eu/de/
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Variante mit Schriftzug

Logo

https://levelup-ro.de
https://sde21.eu/de/
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Variante mit Slogan

X

1/8X

1/8X

1/
8X

1/
8X

Logo

... goes slogan!
1/8X

1/8X

https://levelup-ro.de
https://sde21.eu/de/
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Sponsoren

... goes business!

https://levelup-ro.de
https://sde21.eu/de/
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Smart Cable Coaching

https://levelup-ro.de
https://sde21.eu/de/
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https://levelup-ro.de
https://sde21.eu/de/
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SDE21/22

Logo

https://levelup-ro.de
https://sde21.eu/de/


Farbwahl

https://levelup-ro.de
https://sde21.eu/de/
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Grundfarben Akzentfarben
Coal

Grace

Olivia

Orangina

Cordula

CMYK  20 | 0 | 0 |100
RGB  0 | 0 | 0  
WEB  000000

CMYK  0 | 0 | 0 | 40
RGB  153 | 153 | 153 
WEB  999999

CMYK  64 | 22 | 74 | 0
RGB  102 | 153 | 102 
WEB  669966

CMYK  0 | 50 | 100 | 0
RGB  255 | 153 | 0
WEB  FF9900

CMYK  70 | 0 | 100 | 0
RGB  51 | 204 | 0 
WEB  33CC00

Farbwahl

https://levelup-ro.de
https://sde21.eu/de/
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Farbpaletten

Farbwahl

Coal

Grace

CMYK   0 | 0 | 0 | 80
RGB  51 | 51 | 51  
WEB  333333

CMYK   0 | 0 | 0 | 60 
RGB  102 | 102 | 102  
WEB  666666

CMYK   0 | 0 | 0 | 20
RGB  204 | 204 | 204 
WEB  CCCCCC

https://levelup-ro.de
https://sde21.eu/de/
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Farbpaletten

Farbwahl

CMYK   31 | 0 | 31 | 65 
RGB  61 | 89 | 61  
WEB  3D593D

CMYK   33 | 0 | 33 | 50
RGB  85 | 127 | 85  
WEB  557F55

CMYK   34 | 0 | 33 | 36
RGB  109 | 164 | 110  
WEB  6DA46E

CMYK   24 | 0 | 29 | 18
RGB  158 | 209 | 148 
WEB  9ED194

Olivia

https://levelup-ro.de
https://sde21.eu/de/
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Farbpaletten

Farbwahl

CMYK   100 | 0 | 54 | 33
RGB  0 | 171 | 78  
WEB  00AB4E

CMYK   33 | 0 | 33 | 50
RGB  80 | 184 | 72  
WEB  50B848

CMYK   50 | 0 | 61 | 28
RGB  92 | 214 | 51
WEB  5CD633

CMYK   41 | 0 | 54 | 12
RGB  133 | 224 | 102 
WEB  85E066

Cordula

https://levelup-ro.de
https://sde21.eu/de/
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Farbpaletten

Farbwahl

Orangina
CMYK   0 | 58 | 84 | 5
RGB  242 | 101 | 38  
WEB  F26526

CMYK   0 | 47 | 87 | 4
RGB  245 | 130 | 32  
WEB  F58220

CMYK   0 | 29 | 79 | 4
RGB  255 | 173 | 51
WEB  FFAD33

CMYK   0 | 24 | 60 | 0
RGB  255 | 193 | 102 
WEB  FFC166

https://levelup-ro.de
https://sde21.eu/de/
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Farbanwendungen am Logo

https://levelup-ro.de
https://sde21.eu/de/
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Farbanwendungen am Logo

https://levelup-ro.de
https://sde21.eu/de/
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Farbanwendungen am Logo

https://levelup-ro.de
https://sde21.eu/de/
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Farbanwendungen am Logo

https://levelup-ro.de
https://sde21.eu/de/
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Farbanwendungen am Logo, 
in Graustufen

https://levelup-ro.de
https://sde21.eu/de/
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Farbanwendungen am Logo, 
in Graustufen

https://levelup-ro.de
https://sde21.eu/de/
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Source Sans Pro

A  B  C  D  E  F  G  H  I  J  K  L  M  N
 O  P  Q  R  S  T  U  V  W  X  Y  Z

a b c d e f g h i j k l m n
o p q r s t u v w x y z

(Regu lar)

Source Sans Pro 20Pt Light
Source Sans Pro 20Pt Regular
Source Sans Pro 20Pt Bold

The quick brown fox jumps over the lazy dog. (8 Pt)
The quick brown fox jumps over the lazy dog. (10 Pt)

The quick brown fox jumps over the lazy dog. (12 Pt)
The quick brown fox jumps over the lazy dog. (14 Pt)

The quick brown fox jumps over the lazy dog. (14 Pt kursiv)

https://levelup-ro.de
https://sde21.eu/de/
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Überschriften
(von ... Pt bis ...Pt, Source Sans Pro Bold)
Fließtext ... Rehendam quas aut veliquatem. Itates doluptur, tem.Equatur, 
que aspideb isciae nectia volecabore opta quo estrum de evel magnam si 
tor moluptas prae sum exero dolut pos dolore volor sam, eum et parchil 
luptusam, suntiunte comnihic temperum corum aditatet lab il ipictassequi 
nis res dis el is ut ut iuntio. Nam faccuptum illit quas excearum et haris ea 
deles quodita temoditiatur ad moluptio bearumquis ad eicides quam evelici 
atecerfero vid enderrorest, suntiunto beatiat.

Perecte est, ad quodia id mil ilique dunde latur, sim comnis id mod mo 
conseque volupti dolorem ut utaepuditati vendipsam volupta porit et 
magnatum que elestrunt fuga. Et quam quia si dolestrum lab inciatisquae nis 
maio essectiones id quam, qui nonsendiciur sitectia dolo esciam quoditibus 
accus. (von ... Pt bis ... Pt, Source Sans Pro Light)

Bildunterschriften 
(von ... Pt bis ... Pt, Source Sans Pro Light)

https://levelup-ro.de
https://sde21.eu/de/


Piktogramme

https://levelup-ro.de
https://sde21.eu/de/


423Piktogramme

our vision: 
levelup ... 

... your building

... your technology

... your sustainability

... your community

... your comfort

https://levelup-ro.de
https://sde21.eu/de/


Team Uniforms

https://levelup-ro.de
https://sde21.eu/de/


T-Shirts mit umlaufender Gipfelkette

Team Uniforms

https://levelup-ro.de
https://sde21.eu/de/
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Public tour
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... goes urban!
W U P P E R T A L  G E R M A N Y

21solar
decathlon
europe

General                 GE

Architecture                 AR

Interiors                 IN

Structural                 ST

Plumbing                 PL

Solar Water Heating                 SW

Mechanical                 ME

Electrical                 EL

Photovoltaic System                 PV

Teleco. & Build. Aut. System                 BAS

Instrumentation Drawings                 ID

Site Operations                 SO

Fire Protection                 FP

Healthy & Safety                 HS

Public Tour                 PT
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2. Insights of levelup
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TOP and END

10. greening / common areas
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12. Bar, lounge and viewing point
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14. Energy/technology room

15. infiltration ditch (as a sub-theme of the technical room)

16. Check-Out

Vectorworks Educational Version

Vectorworks Educational Version
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Lift and barrier-free access

Vectorworks Educational Version

Vectorworks Educational Version
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Sustainability Report



TEAM ID

TEAM NAME

UNIVERSITY

PROJECT NAME

PRE-USE

POST-USE

 [t CO2-eq.]
Bezugsfläche 62,7 m2

Bezugszeit 50 a
TOTAL kg CO2-eq-/m2 p.a.

[t CO2-eq.]
©2021 Urban Mining Index | Dr. Anja Rosen

-0,8

-2,4

GLOBAL WARMING POTENTIAL

RESULTS

COMPONENTS PROJECT INFORMATION

URBAN MINING INDICATORCLOSED-LOOP POTENTIAL LOOP POTENTIAL

TOTALGWP

-60

-40

-20

0

20

40

60

80

Herstellung (A1-3) Austausch (B4) Entsorgung (C3-4) Vorteile außerhalb Systemgrenze
(D)

-41 2 70 -34

wiederverwendete Materialien (RU)

wiederverwertete Materialien (RC)

erneuerbare Primärrrohstoffe (RN)

weiterverwertete Materialien  (DC)

Primärrohstoffe nicht erneuerbar (PR)

wiederverwendbar (ru)

wiederverwertbar (rc)

weiterverwertbar (dc)

weiterverwertbar, zert. nachhaltig  nachwachsend (dccr)

energ. verwertbar, zert.nachhaltig nachwachsend (encr)

energetisch verwertbar nachwachsend (enr)

energetisch verwerbar, fossil (enf) oder 
Entsorgung/Deponierung (w)

88,5%

3%

68%

Pre-Use

19% 45%

22%

Post-Use 3%

68%

Pre-Use

19% 46%

22%

12%
1% Post-Use

13%
46%

Pre-Use

35%

32%

14%

Post-Use
13%

46%

Pre-Use

35%

33%

14%
18%

0% Post-Use

97% Pre-Use
6%

60%

27%

Post-Use 97% Pre-Use
6%

60%

27%

2%0%
Post-Use

1%96% Pre-Use 5%

68%

27%

Post-Use 1%96% Pre-Use 5%

68%

27%

0%0% Post-Use

91%
Pre-Use

65%

26%

Post-Use
91%

Pre-Use

65%

26%

6%
0% Post-Use

Gründungen -2,7

Außenwände 3,4

Innenwände 0,0

Decken -2,2

Dächer -1,0

-2,4

-0,8



TEAM ID

TEAM NAME

UNIVERSITY

PROJECT NAME

PRE-USE

POST-USE

 [t CO2-eq.]
Bezugsfläche 62,7 m2

Bezugszeit 50 a
TOTAL kg CO2-eq-/m2 p.a.

[t CO2-eq.]
©2021 Urban Mining Index | Dr. Anja Rosen

5,0

15,7

GLOBAL WARMING POTENTIAL

RESULTS

COMPONENTS PROJECT INFORMATION

URBAN MINING INDICATORCLOSED-LOOP POTENTIAL LOOP POTENTIAL

TOTALGWP

-40

-20

0

20

40

60

80

Herstellung (A1-3) Austausch (B4) Entsorgung (C3-4) Vorteile außerhalb Systemgrenze
(D)

-27 2 74 -34

wiederverwendete Materialien (RU)

wiederverwertete Materialien (RC)

erneuerbare Primärrrohstoffe (RN)

weiterverwertete Materialien  (DC)

Primärrohstoffe nicht erneuerbar (PR)

wiederverwendbar (ru)

wiederverwertbar (rc)

weiterverwertbar (dc)

weiterverwertbar, zert. nachhaltig  nachwachsend (dccr)

energ. verwertbar, zert.nachhaltig nachwachsend (encr)

energetisch verwertbar nachwachsend (enr)

energetisch verwerbar, fossil (enf) oder 
Entsorgung/Deponierung (w)

82,4%

3%

68%

Pre-Use

19% 45%

22%

Post-Use 3%

68%

Pre-Use

19% 46%

22%

12%
1% Post-Use

13%
46%

Pre-Use

35%

32%

14%

Post-Use
13%

46%

Pre-Use

35%

33%

14%
18%

0% Post-Use

10%64%

Pre-Use 5%

38%

18%Post-Use
10%64%

Pre-Use 5%

38%

18%

2%0%

Post-Use

1%96% Pre-Use 5%

68%

27%

Post-Use 1%96% Pre-Use 5%

68%

27%

0%0% Post-Use

91%
Pre-Use

65%

26%

Post-Use
91%

Pre-Use

65%

26%

6%
0% Post-Use

Gründungen -2,7

Außenwände 3,4

Innenwände 0,0

Decken 15,9

Dächer -1,0

15,7

5,0
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Urban Mobility Report
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Docker 
Docker is an open source for containerizing and deploying soft-
ware, it is one of the largest opensource projects in the world. The 
entire infrastructure of our project runs in this virtual environment. 
This allows the project to be scaled and deployed on a target sys-
tem (data centre) without much effort. It also guarantees that later 
development teams can run a development environment on their 
systems and work on them in a sustainable and time efficient way.

Docker Containerization 
Containerization is comparable to a virtual machine, but offers 
considerable advantages. A virtual machine needs to simulate 
the entire operating system (i.e., Ubuntu running parallel on a 
Windows computer), which is very computationally intensive and 
costly. Containerization on the other hand is a lean and easy way 
of implementing virtualization, because it no longer completely 
simulates a new operating system, but only key components that 
are needed to run programs. This can be  guaranteed to run on 
any machine where Docker operation is  possible, which gives the 
program an agile advantage over conventional installations.

Keycloak 
Key cloak is an opensource software product that enables single 
sign-on with identity and access management for modern appli-
cations and services. It is responsible for the user administration, 
authentication, and authorization management of our software. 
As an independent service, it is hosted in its own Docker container. 
Our backend (Spring Boot) can get information about the logged-
in user from the Keycloak service, ask whether they are authorized 
to perform certain actions and forward users who are not logged 
in to the Keycloak login page. By outsourcing the user adminis-
tration, the service can be used by several other services. Users 
therefore only need one user account for several applications.

Angular 
Angular is a TypeScript-based front-end web application frame-
work. Led by Google, it is developed by a community of individuals 
and companies and published as opensource software. Angular is 
geared towards web development for enterprise applications. The 
high modularity of Angular enables a clear design of the project. 
This means that large projects and further development by new 
developers are also possible. For authentication, our app uses the 
SSO-Service Keycloak.

Single page web application 
Angular enables us to implement a single-page web application 
(SPA). Instead of requesting a new HTML document from the ser-
ver when changing to another page of the application or when 
changing data on the page, the entire application is managed here 
on one page. Content can be dynamically reloaded and adapted 
on the page in real time. This not only increases the speed of the 
page, but also enables the departure of star HTML pages towards 
dynamic, moving, and adaptable applications. The difference 
between website and smartphone application is no longer there 
for the end user with tools such as PWA / TWA in combination with 

Angular

Spring Boot 
Spring Boot is a Java dependency injection framework aimed at 
professional web development. By making it available as open-
source software it is constantly being developed further and offers 
a wide range of functions.

REST Service 
The backend of our application is responsible for receiving and 
responding to requests for data from the frontend (Angular) and 
for receiving and storing new data. These requests are sent to the 
backend in the form of REST http requests (GET, POST, PUT, etc.). 
To be able to establish this connection between frontend and 
backend, we use Spring Boot REST services.

Hibernate 
Additionally, Spring Boot uses Hibernate to facilitate database 
access and management. In our case a ProstgeSQL database run-
ning in its own Docker container.

Spring Security 
Spring Security, in collaboration with Keycloak, manages access 
permissions in our backend. The user sends a JWT (JSON Web 
Token) with their request, which is used by Spring Boot Security 
to query the user‘s identity and permissions from the Keycloak 
service. If identity or authorization is missing, request is rejected.

Progressive Web-App (PWA) 
Progressive Web Apps (PWA) are a web-based, cross-platform 
application models. This type of application is developed exactly 
based on modern web technologies, which can not only be exe-
cuted in the common web browsers, but also installed on various 
mobile and desktop operating systems. Progressive Web Apps can 
be created like a web page using HTML5, CSS3 and JavaScript. In 
addition, so-called service workers serve the offline functionali-
ties through optimized caching. For communication between web 
client and web server, the HTTPS protocol is mandatory.

Continuous Integration / Continuous Deployment 
With Continuous Integration (CI) code quality and code security 
is automatically checked and enforced by executing tests and 
analysis. The CI-Pipeline defines which tests and analysis should 
be run at a given event. The Continuous Deployment (CD) is re-
sponsible for automatically build and deploy certain parts of the 
software. Depending on the changes and events the CD-Pipeline 
builds a specified project like our Angular Single-Page-Application 
and deploys it on a given destination. In our case, the CI-Pipeline 
builds the applications to check if they can be executed, executes 
linting tests to ensure code quality and best practice and runs 
software tests to find bugs in previously functioning code. Our 
CD-Pipeline generates Docker images with our applications and 
uploads them to our Docker registry. Those uploaded images can 
then be deployed to the desired destination.
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„„AAss  [[rroollee]]  II  wwoouulldd  lliikkee  ttoo  
[[ffuunnccttiioonn]]  ttoo  [[uussee]]..““

Appendix_1_User_Stories 
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Detailed Water Budget



Water consumption [l]

25.05.2022 03.06.2022 13.06.2021 14.06.2021 15.06.2021 16.06.2021 17.06.2021 18.06.2021 19.06.2021 20.06.2021 21.06.2021 22.06.2021 27.06.2022

Water delivery 8 - 11 a.m. 14 - 17 p.m. 9 - 12 a.m.

Washing machine Process water 48 48 48 48 x x x x 48 48

Dishwashing machine Fresh water 9,5 9,5 9,5 9,5 9,5 9,5 9,5 9,5 9,5 9,5

Cooking Fresh water 3 3 3 3 x x x 3 3 3

Hot water drawing Fresh water 150 150 150 100 50 50 50 150 150 100

∑ x x 210,5 210,5 210,5 260,5 59,5 59,5 59,5 210,5 210,5 160,5 x

Washing machine x x (48) 48 48 48 x x x 48 48 48 x

Washing machine 48 x x x x x x x x x

Dishwashing machine 9,5 9,5 9,5 9,5 9,5 9,5 9,5 9,5 9,5 9,5

Cooking 3 3 3 3 x x x 3 3 3

Hot water drawing 150 150 150 100 50 50 50 150 150 100

∑ x x 210,5 162,5 162,5 112,5 59,5 59,5 59,5 162,5 162,5 112,5 x

water removal 14 - 17 p.m 9 - 12 a.m.

Washing machine Waste water 48 48 48 48 x x x 48 48 48

Dishwashing machine Waste water 9,5 9,5 9,5 9,5 9,5 9,5 9,5 9,5 9,5 9,5

Cooking Waste water 1 1 1 1 x x x 1 1 1

Hot water drawing Grey water 150 150 150 100 50 50 50 150 150 100

Dinner Party Waste water x 5 5 x x x x x 5 x

∑ x x 208,5 213,5 213,5 158,5 59,5 59,5 59,5 208,5 213,5 158,5 x

Total water tapping

Demand                        
Process water

Demand                                
Fresh water

Total waste water

Hot water drawing x x 150 150 150 100 50 50 50 150 150 100 xGrey water 
generation

Washing machine 48 48 48 48 x x x 48 48 48

Dishwashing machine 9,5 9,5 9,5 9,5 9,5 9,5 9,5 9,5 9,5 9,5

Cooking 1 1 1 1 1 1 1 1 1 1

Dinner Party x 5 5 x x x x x 5 x

∑ x x 58,5 63,5 63,5 58,5 10,5 10,5 10,5 58,5 63,5 58,5 x

Waste water                       
generation

Fresh water 210,5 373 535,5 648 707,5 59,5 119 281,5 444 556,5

Grey water 150 252 354 406 456 506 556 658 760 812

Waste water 58,5 122 185,5 244 254,5 10,5 21 79,5 143 201,5

Tank capacity
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Structural Calculations
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