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SUSTAINABLE 

APPLICATIONS 

Smart technologies 
Smart technologies can be applied in an urban house to 
achieve a minimal ecological footprint. Some examples 
include smart energy monitoring systems, smart 
thermostats, smart lighting systems, smart appliances, 
smart water monitoring systems, and solar systems with 
energy storage. These technologies help optimize 
energy consumption, reduce water usage, and promote 
sustainability. By integrating these smart technologies, 
an urban house can strive for a more efficient and 
environmentally friendly lifestyle. 
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Ventilation system: balanced ventilation� system D 
This system extracts heat from the outgoing air and uses 
it to warm up the fresh incoming air. This saves energy 
and increases comfort in the house, resulting in a 
positive effect on energy efficiency. 

Greywater system 
A greywater system utilizes recycled household water 
streams, such as water from sinks, showers, and 
washing machines. This water is collected, treated, and 
reused for non-potable purposes such as toilet flushing, 
garden irrigation, and driveway cleaning. The greywater 
system can be connected to a storage tank where the 
recycled water is stored for use when needed. 
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Solar panels combined with an electric boiler 
Solar panels generate electricity from sunlight. This 
electricity can be used to heat a boiler. A solar boiler 
utilizes solar energy to heat water for household use, 
such as showering, dishwashing, and laundry. The water 
is heated by the solar heat captured by the solar panels, 
reducing the need for other energy sources like gas or 
electricity. 

LOGISTICS 

1. Accessibility of the construction site is important
2. Transportation using electric vehicles
3. Minimization of transportation to and from the
construction site.
4. Joint transportation of construction materials to the
construction site.
5. Exploring possibilities for water transport if the location
is near water, and assessing its sustainability.
6. Utilization of a construction hub when necessary,
especially when building in the city center.
7. Just-in-Time deliveries.
8. Minimization of crane usage and utilization of an
electric mobile crane such as the SK487-AT3 eDrive City
boy.

The accessibility of our chosen locations in Rotterdam is 
similar because the streets are narrow and located in the 
city center. Electric trucks are used to deliver materials 
and elements. Through the use of a hub, multiple 
transports can be consolidated, minimizing 
transportation movements within the city. The lifting 
operations should be performed using electric cranes 
such as the SK487-AT3 eDrive City boy. The logistical 
difference between Costa Rica and the Netherlands is 
that transportation distances are much larger in Costa 
Rica, and the transportation vehicles there all run on 
fossil fuels. 

Access and transport routes 
The access and transport routes will be via the A20 
Rotterdam, leading to the construction site through the 
Gordelweg and Rodenrijselaan to reach Zwart Janstraat. 

Transport 
Transport will be conducted using electric vehicles from 
the workshop/factory where the modules are 
prefabricated and ready for transport. These modules 
will be produced as close as possible to the construction 
site and transported with minimal distance. All 
transportation will be bundled as much as possible to 
minimize transportation. On-site, an electric crane will be 
available to lift the modules to their designated locations. 

In addition to energy consumption, we also consider the 
energy yield of the solar panels. The amount of 
electricity the panels generate depends on various 
factors: 

1. The wattage of your solar panels
2. The orientation of your roof
3. Shading on your roof
4. Available space on your roof

To estimate the number of panels needed for optimal 
utilization of your solar panels, we use panels with a 
power output of 400 watts peak and consider the 
average energy consumption of Dutch households. For 
a household of 3 people: 3500 kWh corresponds to 
approximately 12 panels. 

By utilizing both solar panels with a boiler and a 
greywater system, you can make optimal use of 
sustainable energy and water-saving measures in your 
home. This can lead to lower energy costs, reduced 
water usage, and a decreased ecological impact. 
However, it is important to have qualified professionals 
handle the installation and maintenance of these 
systems to ensure they operate safely and efficiently. 

Green roof 
A green roof, also known as a sedum roof or vegetated 
roof, is a roof covered with living plants and vegetation. 
It offers various benefits such as insulation, rainwater 
retention, and reduction of ambient temperature. 

Triple glazing 
Triple glazing provides improved thermal insulation and 
sound insulation compared to HR++ glazing. It reduces 
heat loss, lowers energy costs, and creates a more 
comfortable indoor environment. It is a sustainable 
choice that contributes to reducing CO2 emissions and 
energy consumption. Although triple glazing is more 
expensive and thicker, it can be particularly suitable for 
buildings where optimal insulation and soundproofing 
are nece 

Consolidation 
If construction occurs during a busy period, and there is 
limited space for workers and carpenters to park, for 
example, creating a meeting point just outside the city 
could be an option, allowing for collective transportation 
to the construction site. Further deliveries of materials 
from different suppliers will be picked up using one truck 
to ensure that everything arrives on-site in one trip. 
Deliveries will be made Iust in time. 

Construction hubs and construction site 
Construction hubs will not be necessary as the modules 
arrive prefabricated at the construction site. The 
construction site will not be heavily furnished as there is 
little need due to prefabrication. The construction site 
will be enclosed with construction fences, and there will 
be a construction trailer for the workers on-site, as well 
as possibly a container for storage of tools and 
materials. Construction waste will be separated on-site. 

Safety 
In terms of safety, it should be better than the conditions 
in Costa Rica. Everyone entering the construction site 
will be required to wear their personal protective 
equipment (PPE). The construction site will be off-limits 
to unauthorized personnel, and workers will need to 
report to the construction trailer. Additionally, the 
construction site will have designated walkways for 
safety purposes. 
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EXPLANATION OF THE MODULAR 

CONCEP T 
The foundation of the concept 
When establishing the foundation of our concept, we have retained several elements from the original 
concept in Costa Rica that form the basis of our design. The retained elements include the 3 x 3 grid, the 
central core housing all wet areas, sustainability measures, and prefab components. Additionally, we have 
added several core values to adapt the concept to the urban context of Rotterdam city. 

To achieve this, we have applied a typology where the design is placed in open spaces within streets be­
tween existing buildings. This way, the design serves as an intervention for spaces that currently have no 
function. Furthermore, a green roof has been incorporated into the building design. This addition holds sig­
nificant value in urban areas like Rotterdam, where heat stress is a concern. By introducing ample greenery, 
we can mitigate this issue. Moreover, cities often lack the capacity to store rainwater due to the prevalence 
of materials such as stone and steel that do not absorb it. By implementing green roofs, we can capture and 
even reuse rainwater. 

What makes the concept modular 
The design is a construction that is built using prefabricated modules or building components that are manu­
factured off-site and then assembled on the construction site. These modules are standardized and can be 
produced in a factory environment, enabling a more efficient and faster construction process. 
The modular design offers flexibility and adaptability as the modules can be combin-
ed and reconfigured to create different structures and layouts. This allows for quick and 
easy construction, expansion, or modification of buildings, depending on the users' needs. 

MATERIALISATION 

CLT 1, 
CLT stands for Cross Laminated Timber, which is a 
solid and strong type of wood. This is a different 
construction technique compared to timber frame 
construction and is a newer and more sustainable 
approach within the building industry. One 
requirement of the design is that the wood used for 
these walls, columns, and floors must come from the 
Benelux region, as it is more sustainable than wood 
sourced from distant countries. Longer distances 
result in higher CO2 emissions. 
Triple glazing 3, 
High-efficiency triple glazing offers superior thermal 
insulation, reducing heat loss and energy 
consumption. It enhances indoor comfort by 
minimizing drafts and cold spots while providing 
excellent sound insulation. With its increased energy 
efficiency, it helps lower heating and cooling costs, 
making it an environmentally friendly and 
Flax 5. 
Flax is made from the remnants of the linen fabric, 
which in turn is derived from the flax plant. No 
chemical substances or artificial fertilizers are used 
during the cultivation of these plants, making the 
material truly natural. When the flax plant is used for 
linen production, certain fibers remain. These fibers 
are utilized to manufacture insulation material. Even 
during the processing of flax into insulation material, 

Green roof 2. 
This layer consists of a drainage layer, a water 
retention layer, and a substrate layer where the 
plants grow. On the roof, plants such as succulents, 
sedum plants, moss, and/or grass are grown, which 
is highly sustainable and provides cooling in the 
summer. The plants help to cool the photovoltaic 
(PV) panels that are installed on the roof, resulting in 
higher efficiency during the summer. Additionally, an 
extensive green roof is low-maintenance and 
requires minimal upkeep. 
Concrete 4. 
Concrete foundations are unparalleled in their 
strength and durability. They provide a stable and 
solid base for structures, ensuring long-term stability 
and withstanding heavy loads. Their ability to resist 
moisture and pests, coupled with their fire 

1, 2. 3.

CONSTR UC TION 

The construction of our building is designed to be 
simple and adaptable. The load-bearing elements 
consist of the partition walls working in conIunction 
with the load-bearing columns and beams, all made 
of CLT (Cross-Laminated Timber). The stability is 
achieved through three core stability walls located in 
the core area as well as the staircase, which are also 
made of CLT, just like the rest of the structure. 

This combination of walls and columns is not 
commonly seen in residential construction. We made 
a deliberate choice to utilize this system because it 
allows for flexibility in adIusting the width of the 
building without requiring a change in the structural 
principle. 

Wall construction 
Interior finishing 
CLT inner panel 
Vapor barrier 
Flax insulation 
Wooden panel material 
Horizontal mounting battens 
Oak wood paneling 
Louvers 

Roof construction 
Wooden beam construction 
Underlayment roof sheathing 
Flax insulation material 
Roofing 
Drainage layer 
Filter fabric 
Substrate layer 
Sedum vegetation 
Solar panel 

Floor construction 
Insulation of CLT floor 
CLT floor 
Cement screed 
Floor finishing 
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10 mm 
100 mm 

140 mm 
10 mm 
20 mm 
20 mm 

150 mm 
18 mm 
160 mm 
2 mm 
20 mm 

50 mm 

190 mm 
180 mm 
70 mm 
10 mm 




